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TRANSACTIONS 

OF 

The  Mining  Society  of  Nova  Scotia. 


The  Society  as  a  body  is  not  responsible  for  the  opinions  and  views 
expressed  in  the  several  papers  published  in  the  Transactions. 


Vol.  XL  Session  1900-07 

The  Relation  of  Technical  Education  to    Industrial  Progress, 
By  1*h<)F.   Fkkdekic  H.  SextoN,  DalliouHie  CVjIlt-;;. .   Halifax. 

(Read  22nd  March,    1906.) 

I  N\  isli  to  hriiij;  to  your  attention  a  inatt^T  which  is  Unlay 
of  viUil  im]M)rt«iict*  to  the  Welfare  of  the  pn)vince  of  Nova 
Scotia.  Then'  htxA  Ix'en  iniicli  written  of  lat^*  a))out  t<»ch- 
nical  eilucatioii.  and  then*  wouM  Heeni  htth*  uxciise  for 
ojH'niii^  th«'  siihjt'ct  a^ain.  My  excuse  lit'8  in  the  fact  that  I 
l\avc  found  in  every  day  contact  with  the  peo])It>  anmnd  nie, 
thtit  they  do  not  realize  the  inlucational  and  industrial  conditions 
in  otlier  coinitries,  and  esjjecially  do  not  nwilijse  the  intimate 
relation  In'tween  tt^chnicnl  e<lucation  and  industrial  |)n)^reKH. 
This  uHxst  ini|)ortant  phaMt*  of  the  question  has  bix'n  neg- 
lected in  most  of  the  j)ap«'rs  prepiin^l  e.sj)ecially  for  Sova 
Scotian  reatierH,  Therefore,  I  hrin^  this  suhj«»ct,  "The  Relation 
of  Technical  Kducation  to  Industry,"  to  your  oann^  consider- 
ation. 

For  the  reason  that  a  man  en^jaged  in  a  8pt»cial  c^illin^  is 
likely  to  be  biassinl   in  that  specialty,  so  that  he  cannot  state  its 
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nsjHcts  in  tlp'ir  trin*  color  aiil  j>roj>'irtion,  1  «lo  irit  inU'nd  t<> 
iiitlict  my  {mthoiuiI  opiiiioiiH  upo.i  you,  but  theopiuioimof  eminent 
iiu'ii,  ^atlnTcfl  from  (litf.Teiit  H'mrje«.  There  in  no  need  for  me 
to  voic4j  my  own  tlioui^hU*,  JKrcauMe  wi  many  who  liave  »i*arched 
keenly  imd  thou;^''^  hroadly  arnl  ch'eply  liave  Haid  »>  often 
tin*  truths  I  wish  to  bring  to  your  notice. 

Proijrdsn  of  ckeniiaU  iadtiHlry  in  GumitLny. — Let  uh  turn 
to  the  conditions  exiwtin;;  in  (i^rmany.  I  ch'xwe  Germany 
IxicauHe  Hh«'  was  the  pioneeer,  and  Htill  Htands  pre-eminent 
in  .ipplyini;  science  to  industry.  She  has  led  and  the  rest  of 
the  world  is  followin;^.  She  is  noted  especially  for  her  gitjantic 
chemic.'il  industries  and  it  is  in  tliis  phase  that  I  wish  you  would 
especially  consider  her.  Dr.  Henry  S.  Pritchett  lias  recently 
stated  Ikt  position  thus:  — 

"  In  hS70,  the  manufactures,  the  inventions,  and  the  foreign 
commerce  of  the  separate  German  states  were  far  below  those 
of  Kn;(l;ind  an  i  of  France.  To-diy  Uaitii  Germany  stands  in 
the  front  rank  of  the  nations  of  the  world  in  industrial  j>ro- 
ductions,  and  she  clearly  ledris  all  other  nations  in  the  applic- 
ations of  s3ience  to  in  lustry  and  to  the  arts.  Her  position  is 
all  th  '  nurj  rem  irkable  because  this  result  has  been  achieved 
in  a  country  in  which  the  agricultural  and  mineral  reajarces  are 
are  not  great,  and  in  the  face  of  the  burdens  due  to  long  and 
costly  wars,  to  maintenance  of  a  great  army,  and  to  thedrainincr 
of  a  large  part  of  its  population.  One  of  the  important  factors 
has  been  the  systematic  development  of  scientific  research  and 
the  application  of  research  to  the  practic  il  indastrial  problem 
of  the  nation."(0 

Dr.  Frederick  Rose  in  a  luminous  consular  report  shows 
clearly  that  in  each  case  where  a  large  manufacturing  process 
h  IS  been  developed,  it  resulted  from,  first,  some  scientific  discov- 
ery due  to  research,  and  second,  the  commercial  application  of 

(i)  How  Science  helps  Industry  in  Germany  H.  S.  Pritchett.  .\m.,  Rev. 
of  Revs,,  Feb.  1906,  XXXIII,  p.  193. 
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tliat  liiHcovery.  lli-  iMir.iuia;;!^  u^  iilw>  by  Haying;.  "  Oormany  in 
not  hjttiT  H'l'ipt**'!  thM'i  otliiT  countries  for  the  fouiuLititiii  of 
^reat  eluMiiical  iii<lu.strit'H  exc«»pt.  |M'rhapH.  that  nhe  \h  richly 
t'lidowed  with  spring  and  riviTK'iO  Thin  mci-uih  a  ditiiinutive 
aHHet,  iiidood   for  thf  foundation  of  Huch  ^reat  l>n)j(i  Survly 

Nova  S -otia  in  h:mnti fully  hlenned  in  thin  rv«|K*ct. 

Now  thf  Iwisis  of  (ii'nnany'.s  cli<Mnical  indiwtry  waM  laid  in 
the  littln  ap  ithfcary  nhops  250  Vfars  aj^o.  Tlu'V  ^r«\v  until 
tlu'V  iHTanif  small  ch»*niiail  fiu'torien  and  pnMluc«*<i  a  ciuistantly 
inrrrjusin^  demand  for  acidM.  mxia.  etc  The  coni|x?tition  of 
l^ritish  pnxlufts  was  very  k«'enly  ftdt.  until  nimply  by  the  pro- 
gress of  scientific  n*search,  education  and,  and  the  application  of 
science,  fostt^red  by  tin?  j^overninent,  she,  (lerniany,  outMrip|)iHl 
the  world  in  chemical  industry. 

1  wish  now  to  (uill  your  atUMition  to  s«'Veral  notable  discover- 
ies and  to  show  a  very  few  of  the  far  reaching  tniins  of  resulta. 

"In  I H4(),  Justus  von  Liebig  proved  that  if  soils  an*  not  to 
b  "c  )m<*  imp  )verished.  those  salts  of  which  they  are  d«*prived  by 
a;;riculture  must  Ik?  restored  U)  them  in  the  f«»rm  «»f  manur*»:"*'> 
Thus  he  laid  tlr»  foundation  of  the  phosphat<*-manure  industry 
together  with  an  inestimable  l>«'ne(it  to  agriculture  itsidf. 
Beside  founding  a  large  bnuich  of  chemical  industry,  these  facts 
were  instrumental  in  the  discovery  and  working  of  the  Prussian 
suit  mines  at  Stassfurt.  of  the  Anhalt  salt  strata,  of  the  discovery 
and  mining  of  innnense  beds  of  apatiti*  and  s?il|)etn».  and  pyrites 
for  sulphuric  acid.  Tnily  the  train  of  n*sults  fnmi  tliis  scientific 
research  was  of  iiu*alculabl(>  industrial  n'sult.  The  mines  at 
Stassfurt  and  Anhdt  produced  from  IHliO-lHDO,  an  amount 
vahuKl  at  :?57.5()().()()0. 

(i)  Chemical  Instruction  andChrmr.,  ;  .  t.os  m  (terninny.  Dr. 
Freilrrick  Roae,  H.  M.  Consul  at  Sluit^arl.  1  iploinalic  aiv\  Consular 
Report  No   561,  Miscellaucoui  Series,  July,  10,    1906,  p.  41. 

(2)     Rose  Ibid.  p.  43 


4  TRAWBArmOWII    or   Till  MUflHO    SOCIETY  OF    JIOTA    ICOTIA. 

"  Li<'hijj'H  itiviHti^iitioriH  may  be  oonMidered  an  liaviri^  princi- 
jiiilly    roiitrilnitwl    U)    Dm    working    of  the    Chilian    Haltpetre 

'I'otnl  r.Xjxjrt  of  MiiltiM'ti-      i'r..iii  South  AiiH  rioA. 

Yvnr  I'ofiH 

MUO  ll,3(iH 

1850  25.21)2 

IHJIO  OH, 521 

11)70  147,172 

IHHO  220,OfH) 

lHi)0  1,0.^*^,100 

The  last  amount  wan  vahic-fl  at  $40,000,000.  (i) 

'i'hc  IxM't  su^ar  iiKhistry  is  now  one  of  the  ^eatest  in  the 
world.  The  hasis  of  this  industry  was  laid  in  Germany,  and 
while  it  has  been  assisted  in  development  by  protective  tariff,  it 
Iwus  chiefly  prospered  \)y  increased  economy  from  scientific 
investit^ation  and  by  increasing  the  scale  of  working. 


Year 

Production  of 
Raw  Sugar 

%  of  Sugar  yielded 
from  Beet 

1840 

8,822 

5.72 

1850 

35,709 

7.22 

18()0 

128,141 

8.17 

1870 

210,915 

8.30 

1880 

418,010 

8.93 

1890 

1,110,703 

12.73 

1899 

l,664.r377 

13.00 

The  third  column  shows  the  continually  increased  extraction 
indicating,  in  a  rough  way,  the  stricter  scientific  economy.  (2) 

Germany  has  lately  been  instrumental  in  developing  the 
tremendous  modern  coal-tar  industry.  Ic  the  early  days  of 
gas- making  the  tar  was  a  great  nuisance,  because  there  was  no 
use  for  it,  and  it    was    ditficult   to    dispose    of.     Investigators 

(i)     Rose,  Ibid.  p.  43 
(2)     Rose,  Ibid.,  p.  51. 
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worked  dili;,'ently  with  it.  however,  and  it  was  fuuii.l  (liat  by 
Iractioiml  <listillation,  the  uii|jromiHinj;  black  Mticky  iiia!*.H.  could 
be  Hepjiiiitfd  into  aliiioMt  an  intinile  nuinl)er  of  valuable  com 
pounds.  Tlic  chief  distillates  are  rou^ddy.  naphtha  and  benzine, 
carbolic  oil  and  naphthalene,  creosote  oil  an<l  anthracene  oil,  and 
pitch  Every  product  \h  useil  for  the  manufacture  of  other 
pro<luctH  and  is  completely  consumed  in  the  Arts  ho  that  nothing: 
is  wasted. 

The  anthracene  oil  is  used  for  the  production  of  the  coal  tar 
dyes,  and  is  the  most  important  constituent  of  the  coal  tar.  At 
tlje  present  time  there  are  several  thousand  dyes  on  the  market, 
all  of  which  have  been  developed  in  a  comparatively  short  time 
from  one  of  these  constituents  of  coal  tar.  aniline,  phenol.  «|uino 

line  or  anthracene.  The  larj^e  German  manufacturers  employ 
hundreds  of  trained  orjjanic  chemists  whoso  sole  duty  is  to  tr}- 
unce.isin^^ly  to  discover  new  colon*. 

In  181)8.  the   tula!   estimatr*!    value  of  the   manufacture  of 
organic  dyes  in  Germany  was  $30,000,000  "(0 

For  nearly  thirty  years  some  of  the  most  eminent  German 
chemists  labored  to  nwnufacture  indijro  artiticially  by  the  syn- 
t la-sis  of  cheap  ori^anic  compounds.  Finally,  they  achieved  the 
looked  for  result,  and  this  itself  more  than  paid  for  the  thous- 
ands of  dollars  and  the  years  ot  lalx>r ;  but  besi<ies,  they 
discovered  the  contact  process  for  the  manufacture  of  sul- 
phuric acid,  which  promises  to  revolutionize  the  manufacture 
of  this  staple  pro<lnct,  and  they  also  discovere<l  other  im|K>rtant 
thiiiifs  ill  file  same  research. 

A  further  triumph  of  orjjanic  chemical  research  work  has 
been  the  discovery  and  manufacture  of  artificial  perfumes,  a^in 
principally  by  German  chemists.(^) 

(1)  Ro«e,  Ibid.,  p.  56. 

(2)  Roec.  Ibid.,  p.  60. 
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"Tht5  total  value  of  tin;  j>iu<Juction  of  the  (icrman  clieiiiic»il 
indimtrieH  in  181)7  aniouiitec]  to  aUut  $237,000,000,  and  now 
I  !>():>,  uiUMt  be  at  lea*»l  \  greater  Thene  are  huj^e  tij/iin-H  for  an 
indiiHtry  which  in  only  }  of  a  century  oM.  and  they  may  he 
considered  aa  the  intereat  accruin;^  from  the  capital  inveated  by 
the  State  in  chemical  iuHtruction.  The  amount  of  national 
wealth  created  hy  the  (Jerumn  chemical  induHtries  aHsurneH  a 
Htill  more  atrikinj^  Hi^niticance  when  it  is  taken  into  wjnHidera- 
tion  that  the  advance  of  chemical  knowledge  in  Germany  has 
enabled  her  in  many  instance**  to  export  chemical  prrj^lucta  which 
she  wiiH  formerly  comi)elled  to  import,  or,  in  other  words,  to 
receive  mont^y  from  abroad  instead  of  disburnin^  it,  creating  at 
the  name  time  new  source.s  of  home  employmrnt."  d) 

"There  are  few  branches  of  human  industry  for  the  success- 
ful prosecution  of  which  chemical  science  in  aorae  form  or  other 
not  of  j)aramourit   importance 

If  this  essential  fact  were  only  adequately  appreciated  it 
would  be  realized  that  those  countries  which  possess  the 
greatest  number  of  and  the  best  trained  chemists  will,  if  the 
furtlier  necessary  conditions  are  given,  in  course  of  time  become 
the  richest  and  most  powerful.  They  will  pos^^ess  the  best  foo<^l- 
stufts,  materials  and  products  and  will  combine  the  jrreatest 
economy  in  use,  with  the  maximum  amount  of  profluction,  and 
they  will  be  best  titted  to  avail  themselves  to  the  full  of  their 
natural  resources  and  thus  be  enabled  to  render  themselves  as 
far  as  possible  independent  of  other  nations."  ^2) 

I  think  we  will  all  admit  by  this  tiine  that  Germany  has 
made  marvellous  progress  and  that  scientific  research  was  an  all- 
important  factor  in  her  success.  Now  how  has  she  fostered 
this  spirit  of  research  ?  I  answer.,  in  her  colleges,  in  labor- 
atories supported   by   the   large    manufacturing    firms,   and   by 

(i)     Rose,  Ibid.,  p.  71. 

(2)     Rose,  Ibid.,  p.  74. 
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well  equipped  (joveriiiii»iu  Technical  ScliooU  nii<l  Usiin^  iuij<jr- 
jitorieH. 

Ruyni  U'sittifj  offi.ce  of  Gerrtuiny. — The  Germ  ad  ^overii- 
rrniit  liu.H  realized  fully  the  value  of  techiiicAl  education, 
and  they  .show  their  appreciation  by  atiinulatin^^  and  aifl- 
\n^^  it  eneh  year.  (ieriimny'M  "  uni«|ue  national  developnictit 
of  industrial  renearch  can  b«  apprfciatftl  in  no  l>etler  way  "  thun 
to  outline  the  scope  of  the  Royal  Te**tin^  Office  (DaM  Konijflirlj. 
Mattrirtl  prufun^ami)  supporteiJ  by  the  (government.  Thi»r^ 
institutiori  bejjan  thirty -Hve  years  ajjo  in  a  niodeHt  nhop  adjoin- 
ing the  en^ineerin;^  school  of  Charkltenhur^  and  which  has 
within  the  last  two  years  been  transferred  to  a  new  and 
nuii^nitieent  aeriea  of  building  at  CtroRS  Lichterfelde,  juat  out- 
aide  of  Berlin,  where  enough  room  can  be  had  for  indefinite 
expansion  in  the  future. 

"The  tests  and  in  vest  ij;at  ions  undertaken  by  the  experi- 
nu'ntal  estahlishuient  at  Charlottenbur^  ftdl  into  two  general 
^{loups.  nifchanical  and  chemical.  Those  teats  were  intended  at 
the  hfiriniiiiij^  to  serve  the  double  purpose  of  instructin;;  stud- 
ents and  of  df  velopin;^  practical  results.  At  the  be^innin^.  the 
tests  of  ujetals  were  the  most  numerou.s  and  important.  Theae 
consisted  in  determining  not  only  the  hardneKs  and  the  tensile 
stren^^th,  but  the  behavior  of  the  beam  of  steel,  for  example. 
under  a  load,  the  chemical  changes  which  might  take  place 
under  varying  conditions,  niu\  the  conditions  for  maximum 
strength  and  cheapness  of  construction.  The  meaning  of  this 
establishment,  with  its  ex(>ertrt  and  lalKratories.  may  be  b<'tter 
iHi(li'i*sto<Ml  perhaps  by  indicating  briefly  some  of  the  pro- 
blems which  are  st)lved    in  it. 

— ^  A  manufacturer  who  has  a  problem  on  his  hands  which  he 
finds  difficult  of  solution  can  at  a  very  modest  ex)H>nse  bring 
this  to  the  research  lalK)ratory,  where  it  will  be  not  only 
attacked  by  the  experts  of  the  establishment,  but  the  exp«T  s 
of  the  firm  may  aKso  work  side  by  side  with  those  of  the  gov- 
ernment  on    the  common   problem.     The  advantage    which    is 
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ihuM  HlfonltMj  to  the  niunufacturer  can  ImnJly  be  overehliinatefl 
and  ho  iUuln  in  the  j^overnnient  eMtHblihhinent  not  only  acorpH  of 
nkilh-d  and  enthiiMJaiilic  experlB,  but  he  UikIh  h\ho  all  the  litera- 
lure  of  the  Hubject  brouj^ht  t^>j^ether  for  uwi  and  ready  at 
hand  for  convenient  reference.  The  problem  may  be  Mludied  in 
the  lij^ht  of  all  that  '\h  known  on  the  Mubject,  and  wtartin^  from 
the  jHjint  of  the  world'M  kiiowledj^e  rather  than  to  j^o  through 
the  tediouH  plan  of  trying  out  metho^ln  already  discarded  elne- 
where.  A  paper  manufacturer  in  Herlin,  in  illuMlratin^  the 
the  benetith  of  the  renearch  eMtablinhnjent,  told  the  following 
story  from  the  experience  of  his  own  Hrm  :  "  Some  yeara  ago," 
said  he,  "we  began  to  draw  our  wood  supply  from  a  new  Hource 
and  the  wood-pulp  made  therefrom  no  longer  complied  with  the 
conditions  of  the  trade.  Our  business  began  to  decline,  and 
seemed  likely  to  disappear  altogether.  In  this  emergency  we 
took  our  problem  to  the  National  Te.sting  Laboratory,  and  in 
the  division  for  paper-testing  it  was  taken  up.  Not  only  were 
the  experts  of  that  division  put  up  to  work  upon  it,  but  our 
own  experts  were  allowed  to  work  with  them.  The  result  of 
this  was  that  at  end  of  six  mouths  or  a  year  our  problem  was 
completely  solved  and  our  business  changed  from  a  losing  one 
to  a  paying  one." 

The  aim  has  been,  on  the  whole,  to  establish  an  institution 
in  which  a  body  of  experts  thoroughly  familiar  with  the  facili- 
ties and  the  literature  of  modern  science  shall  be  ready  to  turn 
themselves  at  any  time  to  the  solution  of  any  practical  problem 
which  the  inventor,  the  manufacturer,  the  metal-worker,  the 
farmer,  or  the  builder  may  bring  to  them. 

Any  citizen  or  any  tirm  may,  at  modest  cost,  bring  to  this 
laboratory  a  technical  problem  and  obtain  the  assistance  of  the 
highest  expert  skill  in  its  solution,  or  in  its  explanation.  Scien- 
tific research,  in  a  word,  has  been  harnessed  effectively  and 
skillfull}'  to  national  development.  It  is  this  fact  which  ha.s 
for  us,  (the  United  States)  an  industrial  nation,  the  greatest 
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wi^iiiHciuice.  fur  we,  tuo,  must  k-.iru  tu  hariieHM  it  ertectivcly 
uij.l  Hysteiimtically  to  the  nervice  of  in  Justry  hikJ  of  iimiiufiic- 
tiire.  Tlie  ^rcat  private  eMtiiblishiiients  are  inHtalliii;;  and 
iiiaint  liMiii;^  ri'Mcarcli  lalxiratoriea  fur  the  Holution  of  tlieir  own 
Npeeial  prubK-iiis,  aixl  |>erha)Mi  it  in  in  them?  litt^T  that  the 
cunditions  for  real  ronearch  arc  most  favjrahK- 

in  spte  of  all  ihcnt?  i.vn^  u.-  irin  im  ciaiiucai  niiuslnul 
circlfH  in  (leniiany  are  by  no  uitMna  M.ttiHHetl  with  the  j^reat  pro- 
^vvHH  and  nuasure  of  hucciHM  already  attained,  but  aix*  actively 
endeavorini^  not  only  to  niaint lin  but  i,  iiirr.aN..  t!i..  j.i..».i.t 
tacilitieM  fnr  t«Thiiifal  (MbiCMtion."  <»> 

1  he  ^  »» .  I  ii-M- .iL  >  MviiH  i,p  .,1  ii-iJ  iviidy  tj  prcviJo  all  ad«j- 
'|uate  facil.ties  For  the  exten-«iou  of  technical  education.  In  1H05 
IVussia  expended  jjTl.OOO  for  aix  univcrMities;  in  lHli9  thin 
sum  had  increa-sed  to  $1,225,000  for  eijjht  universitiaM.  In 
1!K)0  compared  \)ith  1H20,  t!ie  expenditure  for  univemitieH  Iuim 
increa-sed  ten  fold,  and  Ci)mpare«l  with  1870.  almoyt  three  fold. 
Ill  l!M);i  1 !)()+.  (urmany  expen«led  n  totdJ  of  more  than  $12. 
000.000  on  technical  education. 

The  United  Stites  every  year  is  s]»ending  millions  of  money 
on  her  U.  S.  Ueolo^rical  Survey  an«l  Dejj'trtuient  of  A;;riculture 
lias  it  paid!*  1  think  everylxxly  will  a^ree  that  it  liaa,  and 
that  the  pa.st  Ijistjry  warrants  larger  future  expenditure.  It 
was  through  the  splendid  efforts  of  the  survey  tiiat  the  extent 
of  the  wonderful  iron  dej)osits  of  Michigan  and  Minnesota  was 
indicated.  These  great  iron  or»?  de|)o.sits  have  made  jwssible  the 
enormous  development  of  the  iron  and  steel  industry  in  the 
United  Stntos,  one  of  the  most  colossal  indu.strien  of  modern 
timea.  The  following  figures  indicate  roughly  the  increase  of 
j)roduction  of  .steel  in  the  United  Stites: — 

(1)  How  science  helps  industry  in  Germany.     Hcury  S    rritchett.   Am. 
Rev.  of  Revs.,  Feb.,  1906,  Vol.  XXXllI,   pp.  167-.70. 

(2)  Rose,  Ibid.,  p.  23. 
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Yimr.  In  Toiu. 

1K70  «JH.7r>0 

1875  '^^-'^Of) 

I8H0  '  '-^^^.-m 

ISv-  I  7!  1. 1120 

IH-..  i.277.07l 

ih ♦i.iu.cm 

1900  ^<^>~ 

Tliis  incrca-He'l    iirtMluction   wiim  alno  ina^le  poHHible  by  the 

ni)|)licHtion  of  Hcience  to  the  extraction  of  iron  from  oro  and   its 

cunviTHion  to  steel.     Science  not  only  found  out  how  t^)  make 

|>i;r.iron  AUi]  Hteel.  but  it  also  found  the  ore  from  which  they 

could  l)e  made.      Research  and  mechanical   genius  have  also  had 

a  ^rreat  pirt  in  pushinjr  the  H^ures  hii^'her  and   higher  until  w.- 

wonder    were    they    will    stop.        Every     st^el     woik.s   has    it- 

chemists,  metallogrnphists,     civil  engineers,  etc.,  who  are  then- 

siinply  to  a.Hsure  economy  and  a  high  standard  of  products.     It 

is  very  significant  that  Andrew  Carnegie,  the  type  of  successful 

!^teel-maker,    believes  so   thoroughly  in    research    that    he   has 

among  other  things  given  SIO.000,000  lo   found    the   Carnegi- 

Institution  of  Washington,  of  pure  research,  and   ha-s  also  given 

enough  money  to  the  Iron  and  Steel  Institute  of  Great  Britain 

to  found  a  generous  scholarship  for  research  simply  in  iron  and 

steel     The  following  extract  from  a  recent  editorial  will  give 

one  an  idea  of  the  kind   of  work  the    Carnegie   Institution  is 


<iomg: 


*•  The  Carnegie  Institution  is  a  university  in  which  there 
are  no  students  and  in  which  all  the  faculties  are  investigators. 
From  its  year-book  of  1905,  just  published,  an  idea  may  be 
gained  of  the  wide  scope  and  great  prospective  value  of  the 
researches  which  are  being  conducted  in  this  university  of 
scientific  workers.  The  present  policy  of  the  institution  is  to 
provide  for  large  and  continuous  investigations,  which   might 
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not  otherwise  Ikj  canH-'i  uut,  raliiL-r  tliati  to  ^ivf  a  ^^ina  num- 
ber of  imJividual  ^nuifs  The  reportn  for  iho  litHt  year  nhow 
that  the  work  un<lert»ikeu  in  of  wide  vmv^i*  aiiJ  ahjii;;  many 
^littereiit  liiieH  of  Kcieiititic  firoiiii^te.  It  uIho  nhowM  how  the 
j)urely  HcieiitiHe  hikI  theorutical  lirft*  of  iuvcMti^^ntioii  ruiiM 
p.irallt'l  with  the  line  of  ulilily.  and  that  at  ahumt  any  moment 
|MjintM  of  contact  may  be  made  l^tween  them.  Amon;;  the 
lar;(er  JJrojectM,  we  notice  the  work  planne«]  for  the  Htudy  of 
jilantH  which  are  Httod  to  live  in  the  deserlM,  together  with  the 
ai(J  to  be  jjiven  for  Hve  yearn  in  furtherance  of  Mr  Luther 
l'.tirl)ank«  already  fruitful  experimenta  in  horticulture.  Th© 
jM-aclical  value  to  bo  ex|x.'cted  from  these  plann  may  l»e  judjjcd 
by  the  Hliiteiiient  in  Mr.  Hurbank's  report  that  already  »onie 
larjje  groups  of  cacti  have  bjeu  de\  "  i  which  produce 
enormous  (quantities  of  nutritious  food  lur  aii  kinda  of  stock 
and  iK)ultry  ;  and  a  great  nundx*r  of  new  varietiea  of  plants 
are  under  cultivation,  such  as  lO.COO  new  apples,  1,000  new 
grape  vines,  and  10,000  new  hybrid  seedling  |)ot4itoes.  Ko 
HearcheB  also  relating  to  the  formation  and  constituents  of  n>cks 
and  metals  promise  valuable  retnrn*-  -  cial  interest  attaches 
to  the  new  studies  concerning  nutrition,  to  the  aid  of  which  this 
in4itution  is  now  contributing,  and  which  arc  of  im[>ortant 
psychological  value,  aflecting  as  they  do  the  econontic  problem 
of  the  support  of  the  jiopulation.  and  also  having  ]>ersoDal  rela- 
tion to  the  working  power  and  health  of  the  individual.  It  has 
also  ccjuipped  a  vessel  for  observations  in  the  the  North  PaciHc 
Ocean  on  terrestrial  magnetism — the  beginning  of  a  plan  of  im- 
portance for  a  magnetic  survey  of  the  whole  world.  Sonie  of 
the  studies  which  ai-e  thus  being  promoted  in  different  but 
cliKst'ly  related  fields  will  push  further  back  the  boundaries  of 
human  knowledge,  and  will  enable  us  to  understand  lietter  the 
factors  and  laws  of  evolution  and  to  peer  still  further  into  the 
wonderful  mysteries  of  the  Iteginnings  and  elements  of  things. 
In  providing  for  this  great  amount  of  original  research  in  these 
and  other  departments  of  investigation,  the  Carnegie  Institution, 
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wivUr  tin-  Immh-I  afi'l  riir-si^hterj  plans  of  its  truHtecM,  iilreaHy  \>* 
provin;;  i'M<«If  «o  Im*  h  j^n'iit  UMicfacion.  ik>'.  only  to  Hcleiic*-, 
'  M'    •»)  pro;:"-'-  '"  '*>'•  '"'^  ••»'^*  ''^^  niiHin;   for   irmn'H   welfare  "(') 

riie    foiiuAiM^    ;irc    iiisUuhj-m    of    tli'?    way    in    wliicli     tli.- 
irjvLH'.ij^ationM  and  n-porln  of  the  U.   S.    Deparlinent  of  Ajjriciil 
tiire  have  l»enc-HtteiJ  llie   h;;i  iculiunil    iiKlustry   <»r   tin-   foniitiy 
[These  ti^urcH  were  quote«l  in  1002] 

1.  Beet.— Naiional  crop  increaKcH  from  8,000  to  400.000 
toriM  in  coii»e<|Uence  of  tlie  pnlilication  by  the  departineiit  of  a 
nnearirri  map  showin;^  I  he  dinlricts  in  wliich  it  conUl  he  profit- 
alily  jrrown. 

2.  Macaroni  \Vh«-;it. — Iiitrofluced   8  years  n^o   hy    the  'le- 
partniont.     Crop,  first  year.  1^5.000  bushels;  second  year,  2,000, 
000  bushels;  third  year.  10,000,000  bushels 

8.  Uice.  —  Introduced  six  years  ago.  (Jrop  ii"\v  400,000,- 
000  lbs.      Tvmd  forn?crly  50  cts.  per  jvcre,   now  ?50  00  "  (2) 

I  could  go  on  ad  infinitum  multiplying  instances  where 
large  sums  of  money  have  been  spent  on  piactical  research  and 
<]uick  and  enormous  industrial  returns  gained  from  the  applica- 
tion of  the  kncwledge  obtained,  but  I  think  I  have  <piote<l 
enough  to  prove  my  point. 

The  Attitude  of  Maniifactiirivfj  Firms  tu  ^cicncr. 

One  of  the  most  salient  signs  in  these  times  of  strenuous 
industrialisu),  is  the  chan<red  attitude  of  manufacturing  firms  to 
the  gnuluate  of  the  technical  school  and  college.  The  impor- 
tance of  the  thoroughly  trained  scientific  man  in  industry  is 
appreciated  with  more  force  in  each  succeeding  3'ear.  The  col- 
leges are  turning  out  more  graduates  each  year,  but  still  the 
demand  is  far  greater  than  the  supply.  Prof.  Av'rton  of  the 
Mosely  Commission,  notes  with  keen  interest  the  attitude  of  the 
large  electrical  firms  toward  college  students.      He   quotes  the 

(i)  Oullook,  1906,  March  24.  l.xx.xii,  630. 

(2)  Prof.  H.  R.  Reiohel,  Reports  of   the  Mosely  Educational  Commission 
to  the  United  States  of  America,  Oct.-Dec,  1903!     London,  1904,  p.  293. 
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cliicf  elfctiiciiin  of  the   \Ve8tiiijr|,ouHe  Electrical   Manuracturiii;r 
Co.  an  Kjiyin^r:  'The   \Vestin;;liouHo  works  are   iho  product   of 
the  oolh^^res  of  this  country.      We  have  come  to  rely  on  coH 
men;  wc    are  now  pnictically  all    collejje-hroci    men    oumelveiL 
And  yet.  when  I  came  to  Pittsbur^r  And  kr.ocke.l  at  the  aide-door 
of  a  factory.  thi»  fact  that  I  wa-s  a  ooII.-j,'e   man  counted   against 
ino   in    tht    iiiiml   of  ihe  HU|)crinten»lent.      Now   the   aame  Hrni 
sends  each  year  to  the  technical   scIhjoU.  a.>kin>r  for  their  best 
men,  and  Honielimes  durin<;  on.-  v.miIv    vl^ir    w..  f  .L..  (i,^.  whole 
class  from  a  college." 

Prof.  Ayrlon  M.iys  after  this:  "Examph.  uit.r  ex  irnple  I 
saw  of  the  colle^re  niu]  factory  froiufr  hand-in-hand.  At  the 
General  Electric  Co.  the  mmo  acheme  is  carried  out.  and  each 
year  two  hi;,'^  oHiciaU  of  the  compmy  visit  all  the  important 
colle;,'e.s  us  far  went  as  Illinois  and  Ohio  to  see  the  men  who 
contemplate  jroin;r  into  practice,  ho  that  they  may  ch(H>He  each 
year  150  bri^d.t  colle^re  youths  of  c<jllep-s  of  hijrh  standing"  (•> 

"Of  118  enjrineers  on  the  staff  of  the  liapid  Transit  Rail- 
road CommiHsi(iners  of  New  York  City,  who  are  constructing;  an 
under;;roun<l  railway  at  a  cost  of  $20,000,000  S.JO .000000 
ei^rhty-roiir  per  cent,  had  been  college  studentR."  W 

Allow  mo  to  ipiote  from  Prof.  M.  Maclean,  of  the  .Mo^^lv 
Commis.sion.  *  One  employer  m'ul  :  In  all  departments  where 
hi;,dj-elass  work  is  done,  we  pay  ^roo«l  warren  anri  are  always 
anxious  to  ^jet  technical  men.  They  are  broader  minded,  and 
have  a  wider  niental  ^rnusp  than  the  man  who  left  school  to 
learn  his  tnide  in  a  shop.  In  technical  or  any  other  kind  of 
work  the  youn;r  man  who  has  \>cvn  trained  in  a  technical  school 
very  s(x)n  overtakes  and  outstrips  the  man  who  has  had  practi- 
cal experience  only.  Their  remuneration  at  tirst  is  no  j^reater 
than  that  of  others  who  do  similar  work,  but  in  almost  all  cases 
It  increases  more  rapidly,  and  there   is  pnictically   no  limit    to 

'^     fj^',3^,,,^  Ayrton,  Report  of  Mosely  Education  CommiMion.  p.  a8 
2)     Mr.  R.  Blair,  •»  "  •»  i»  p   ^^ 
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""■"     I'     ' •"■   "'""-•    "'0   """•    wilhout    U-cl.iiicnl   fductttioi 

uiil..«,  ii,  ..x-rplionHl  c«HO«.  Hn.ls  hin  fk-M   of  operation  ;(r<;atl' 
r.stript.-cl  ■      Ten  yearn  hj;o  Mi.iniifnclurerH   woul-l   not  t«ke  co 
l.^'..  in.n;  now  Ih.y  prefi-r  »I...|,.,  UcauHc  tlay  can  tackl-.-  n, 
probl..in«      Murmf,irtiirinK  pr.)c.-ss<^.H  are  coiihtunlly  d.-velopi, 
ainl  tliere  ia  rooeii  for  iiicn  with  new  idea«."(ii 

"111  Montr,«l  theC   I'    It  ,„..l  (Jrand  Trunk  Kiilwuy  Cw. 
pni.iM.  and  a  few  Ichh  important  lines,  are  eHlal,li,hi,i-  a".|.p;„ 
inont  of  railway  en^fincerinf;,  at  their  own  cost,  in  ilciiWl  fi, 
verHity.  with   the  exproHa  object  of  enabling  them  to  open  .., 
M.or..    rapidly   the   great    north-we^tern   territorien   of    Canud. 
'I  lioMias  Shanghnessy,  manager  of  the  C.  P.  R .  «aid  :     'In  idc 
nnlway  management  every  office  on  the  line  re.,uiring  etteclix 
bra>n.work  should  be  filled  by  college  graduates.'     Mr.  Shan.n 
ne.s,My  iM  not  a  college  man  him.self."  (s) 

Mr.  A.  J.  Shephearl  of  the  Mo.sely  Commi.ision.  says-      ■  I 
will  be  found  that  hundreds  of  fully  e.juipped  and  well-groun^i 
ed  young   men   are   turned  into  the  businesses  of  the  Unite.) 
States  every  year.     This  i8  a  great  advantage  to  the  student 
the.nselves:  but  looked  at  fron.  a  general  point  of  view,  it  i«  ot 
numen.se  nnportance  to  the  welfare  of  the  country  generally      I 
-el.eve   that    England   is  at  a  distinct  di.sadvantage   when   th- 
busmess  aspect  of  education  is  considered      Where  we  turn  ou- 
ten   highly  .(ualified   men   they   turn   out    hundred.^,  and  their 
trade  reaps  corresponding  advantage."(3)     Mr.  Shepheard  is  a. 
hntrlishinan. 

Condition  in  England  and  Attitude  of  Mosely  Commission. 

England  has  only  lately  awakened    to  the   importance   of 

tedin.cal  training  and  she  has  only  been  awakened    with  crreat 

d.theulty  and  a  good  many  hard  knocks.     The  clearest    tr'uest 

statements  were  made  by  membjrs  of  the  Mossly  Commission! 

W  P°ol.  H.  R^^R^e^^hel '''''.?"  °'  "^^^'>-  Commission,  p.  .38. 
(jIMr.  A.  J.  Shepheard:    "  "  u  "•  30f- 
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The  instigator,  Mr  A.  Mosely.  a  praeticnl  Eri^rlinh  buninen-H 
Mian.  w,is  ii.,|„vss...|  Willi  the  combination  of  en;;ineerin-  know- 
I'<l-e  an]  bdsiri.ss  ability  of  two  American  en-in-iTs.  "unlner 
Williams  an.l  L)uis  S-y mmr.  who  were  so  instrumental  ii> 
hml.Iin^r  u|>  the  ^rold  and  diamond  njinen  in  South  Africa.  Mr. 
Mosoly  was  HO  interested  in  the  country   from  which   I'  ,en 

c.une  and  the  condUionn  obtaininjr  there,  which  couM  j.r.iuce 
Huch  men.  that  he  went  to  the  United  Static  himself.  After 
Mtudyin^r  the  educational  and  induHtrial  HyntemB  somewhat,  he 
became  aware  that  Ku;:land  had  much  to  learn  frr>m  th-  rnite<l 
States.      Accordin;;ly  he  returned  home   and   o-,  .    large 

commission  of  experts,  who  all  went  over  to  America  to  analyre 
the  e.xistinKr  conditions  and  report.  From  their  re|>ort  I  have 
culled  a  few  remarks.  Remember  that  theae  consist  of  advice 
from  patriotic  Enjrii.shmen  to  patriotic   En^dinhujen. 

Mr  Mosely  says.  "  I>3okin^r  i„to  the  future  of  our  own  coun- 
try. I  feel  bound  to  reconl  my  belief  that  the  re^jime  of  the  paat, 
however  successful  it  may  have  been,  m  obsc.I  •  Honesty' 
dojrjroHnoss.  pbick.  and  many  other  good    qualities  p  d  by 

Britons.  thou;rh  valuable  themselves,  are  useless  to  lav.  unlesH 
accompanied  by  practicel  up-to-date  scientific  knowledge  and 
suL'l.  knowledge  only  becomes  possible  with  an  enlarged  and 
enlightened  system  of  education,  .such  as  the  United  States 
pojisesses  1  feel  that  if  we  are  to  hold  our  position  as  the 
iominant  nation,  or  one  of  the  dominant  nations  of  the  world, 
we  cannot  afford  to  lag  behind  in  educational  matt,,.  ...  w- 
ire  now  doing. 

"  I  am  convinced  that  if  the  British  Empire  is  to  hold  its  own. 
)ur  old  industrial  methods  will  have  to  be  droppecl.  and  espec- 
ally  our  present  method  of  popular  education  will  have  to  be 
jhanged  Enormous  strides  are  being  made  by  the  UnitecJ 
states  with  its  truly  wonderful  natural  resources  to  draw  upon. 
3n  the  other  hand,  (tennany  is  also  making  great  strides,  haa 
»ot  such  natural  ml  vantages,  but  has  maile  her  progrer<s  solely 
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tliroujjh  iIk»  force  of  Mcicniitic  knc»wlctj|{»j  uii'l   llio  e<lucntion  of    J 
her  jM-oplr      I  mil  an  intenne  ljeliev<r  in  the  ubiliiy  and  nlabiht  y 
of  thf  Hrilon.  hut  he  cinnot  MUC^tf^HfuIly  face  the  coftiiwtiiion  of 
the  worhJ   with   I  ho  obHolcte  wi-H|>onM  now  at  hin  coininand."  (') 

Mr.  J.  VVhithurn.HayH  :    '  I  hhi  ronvinced  that  however  jjnNil 
the  acliieveuuniH  of  ihe  pant    have    Iwcn,  thiy   are  aw  nothiiij^ 
eoiiiimred  with  the  pro^renn  which  I  V>eli«ve  will  be  nmrle  in  the 
iuniiedialo    future.     On  evary   hand    I    Haw   the   evidence   of  »i 
McientiHc    and    technical    traininj^    in    induMfrial    opTHlionn.      I 
U'lieve  thjit  American  cinployers  l)y   the  adoption  of   the    wine 
policy  of  j^iviiijj  encouragement  to  men  of  inventive   minds,  by 
rewardin;j  those  who  MU^^e»»t  improvements  in   machinery,  have 
<k)ne,  and  are  doing  much  to  incre»iMC  their  lrad»?  and  to  menacir 
that  of  BriliHh   pnxlucers   who  are    in    any    way    brought    into 
competition  with  them.     So  far  >u*   I    cin   see,    there    in  urgent 
need  for  all  those   who  are  in   any    way    concerned    about    the 
I'utuie  uf  our  indu.strie.s  to  give  the  most  earnest  con.sideration  to 
the  (question  of  tiie  practical  education  of  our  arti.**an   cUjvs,    for, 
alter  all,  the  HI  ui  of  science  cinnot    be    eti'cctive    in    industrial 
operations  unless  there  are  these  about  him  who  can  etfectiveiy 
carrv  out  his  ideas."  (2) 

To  this  evidence  might  be  added  the  testimony  cf  two  men 
in  England,  Prof.  Henry  Louis,  professor  of  minmg,  Durham 
Colleire  of  Science,  and  Mr.  J.  S.  Martin,  H.  M.  Inspector  of  Mine.- 
Bristol :  the  one  teaching  mii.ing  engineering,  the  other  a  prac- 
tical coal-mining  man. 

Prof.  H.  Louis,  says:  "The  better  the  education  of  the 
working  miner,  the  greater  the  safeguard  against  accident? 
Statistics  show  that  the  vast  mnjority  of  them  are  due  to  ignor- 
ance or  gross  carelessness.  Fully  two-i  birds  of  the  annual  roll  of 
accidents  would  be  preventable  by  training  the  miner  in  think- 
ing povTer  and  in  the  elementary  principles  of  science. 

^1)    Mr.  .A.  Mosely:  Report  of  Mosely  Commissicn.     Preface,  pp.  xiii  — 
xiv 

(2)  Mr.  J.  Whitburn:  Ibid.  p.  392. 
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liic   lulure  of  our   ^re«tl    inaiiisdiy,  the  coal  trade  of   tliia 

niivy  (Kii;;ljiiirJ).  \'wh  to  a  very  jricit  exteiil  in   the   hamls  of 

ir  cuHl-mii»eis,,    It  in  from  hiikhi;;   thoin   that  the  hulx>nlinatc 

"liiciaU  of  the  coIlit-ricH  must  be  mKcltd,  and  just  as   it   in   true 

tluiL  'ihe  backbone  of  the  army  i^  the  non-coiiimisjiioned   nian,' 

^')  It  is  certain  that  the  working'  (|UalitieM  of  any  pit  depend  to  a 

»y  threat  decree  upon  the  chaiMcttr  of  its   J.i.u'i.s 

The  iiiininjj  en^nneor  of  th,-  inmir.uatL-  luiuic  win  uc  ca 
upon  to  control   vast   undtTtakin;js   depiMidin^r   for   their  proms 
upon  a  hir^^^e  tonna;;e  of  production   accurately  calculated.    -     ' 
\v(  rked    within  the  narrowest    possible    margin.      Under   t!.. 
runditiuns  it  will  only    Im-    thorou;;ldy  scientiHc  adminiNlration 
fii'it  will  be  able  to  keep  expenses   l>»»low    income,    and  all    tin* 
1 1  sources  of  mo<lern   physical   science    will    have  to   be   pn-^ 
into  service."  <0 

Mr.  J.  S.  Martin.  H.  M.  Insjuctor  of  Miu«-s,  Bristol,  was 
employed  ihirty-tivc  years  in  collieries  in  Westphalia  by  a  com- 
pany which  brou^dit  Mr.  William  CouU»on  from  the  north  of 
i:ii;,'!and  to  hink  their  shaft  He  says:  "The  Germans  wen- 
iijidy  to  learn  what  was  beinj^  done  in  Hritain.  They  had 
applied  British  practice  to  their  (iermany  theory  and  thus  while 
we  (tl'.e  En^dish)  were  sleeping  as  the  result  of  sell -conceit  they 
li ad  left  us  far  Udiind.  It  was  the  application  of  practice  to 
tlieory  derived  from  scientific  education  that  had  pro<luced 
such  favorable  results  in  (Jermany."  He  (Mr.  Martin)  "hoped 
to  .see  Great  Britain  now  awakening  to  a  sense  of  technical 
and  scientific  education,  holding  its  own  position  in  the  world 
)'\  means  of  the  combination.  a.s  otherwise  we  soon  s?..,i.l!  K.. 
1   ft  far  behind  in  the  rac*»  we  are  tryinjj  to  run."  (J) 

No  less  a  person  than  the  ex -prime  minister  of  En;;land. 
luLjht  Hon.  A.  J.  Balfour,  expressed  the  f.»]l,.u  injr  sentiments  in 

0  Technical  Kducation  in  Mining.  Henry  I.oais,  .M.  A..  A.  R.  S.  M.,  etc. 
1  r.ins.  Inst.  M.  K.,  Feb.  22,  iS>S,  xv.  8. 

)  J.  S.  '•  H.  M.  Insp,  Bristol     T'  \    R.  S 

The  M  ept.  of  Univ.  of  Birmi;  ^    .    >    Inst.  '• 

xxviii,  4;.y.  ^  '   " 
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fi  public  nthWvfw  on  tho  occnnion  of  the  opcninj^  of  tlie  new  build- 
injr  '>f  <bn  Mnnclii'MtcT  School  of  Technolofjy,  Oct  10,  1902: 

'  III  1850  (irt'At  Britiiin  pro<]uc«;<l  more  pij^-aron  tlmn  all  tij' 
other  countrifM  toj^ether,  but  in  IIK.O  the  United  Staten  ha'l 
left  her  far  behind,  while  Oeriimny  ha«)  ahnont  reac'rM*<l  h<  r 
In  1901  the  Unites]  States  had  incream-d  their  pro<luction  by 
MOine  iniUion  tons,  while  Kn^land  and  (i<»rrniiny  ha^J  ^one  nlij^hl- 
\y  bick.  The  United  Statea  have  aupplied  raila  for  India, 
bri<lj;eH  for  K^ypt,  iron,  etc.,  for  S<juth  Africa.  And  thia  com- 
petition between  Great  Britain  and  tlie  Unite<l  Statea  ban  not 
been  confined  to  the  HUppIy  of  iron  and  ateel,  but  alno  to  all 
classes  of  machinery.  I  heard  in  En;;land  of  purchaaes — espe- 
cially of  rolliii;^-!niII  machinery  made  in  (iermany — by  raembera 
of  th(*  highly  esteenR'd  Iron  and  Steel  Institute  on  the?  occasion 
of  a  meeting  which  this  institution  held  at  the  I>useld<jrf  exhi- 
bition. The  (ierman  factories  were  able  to  supply  the  machin- 
erv  in  shorter  time  than  the  Entjlish.  American  machines  have 
forced  their  way  into  Prussia,  Scandinavia  and  other  countries 
where  England  had  formerly  a  fjood  market,  and  large  quanti- 
ties of  American-made  machine-tools  are  imported  to  England, 
South  Africa  and  other  of  its  colonies.  Further,  300  railway 
coaches  have  been  supplied  from  Jersey  City  to  the  land  of  the 
Pharaohs,  and  the  electric  tramway  from  Cairo  to  the  pyramids 
is  run  with  cars  from  Pittsburgh. 

"  The  reason  that  American  bridges  can  be  preferred,  in 
Egypt  for  example,  to  English  bridges,  is  to  befound  not  only  in 
the  shorter  time  of  delivery,  but  in  the  lower  price.  Now,  Eng- 
lishmen may  passibly  have  said  to  themselves:  'If  it  amuses 
the  Americans  to  supply  st^el  bridges  at  a  price  of  S60  a  ton 
where  our  charge  would  be  $75,  at  which  price  we  have  plenty 
of  work,  there  is  no  reason  to  deprive  them  of  such  amusement.' 
But  the  question  is,  firstly,  this :  How  long  can  British  tirras 
continue  to  obtain  work  at  the  higher  price  when  the  fact  has 
becoine  generally  known  that  bridges  can  be  more  quickly  and 
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c'liuaply  l)out;}it  in  America  ^  And,  Hocondly,  mi^lit  it  not  l»e 
|)osHi!»Ie  to  turn  inoru  work  out  of  the  En^^lihli  l»ri(I^e-buil«linjj 
NvorksliopH — which  undoubtedly  hitd  a  conHidenible  amount  of 
work  on  hand—  if  they  were  e<^uipped  with   more   up-to-date 

iipplianceH  i  " 

These  reinarkh  8eem  juhtitied  by  the  following  HgurcM: — 
The  world'H  production  of  pig-iron  in  tons: 
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Mr.   Balfour  jjoos   on    to  say;  "In   spite   of   the   inimense 

iudu.stry  which  Kn^land  still  poasesses,  its  supremacy  has 
l)t'en  most  seriously  encroached  ujwn,  and  this  stale  of  alfairs 
tuny  Wcome  still  more  .H<.'rious  when,  with  tinje.  English  coal- 
tic  Ida  become  worked  out. 

"  Twenty  yoars  a^o  it  was  reallze<l  that  the  want  of  technical 
education  wa.s  haniperin^  Knj^lish  industry,  antl  the  development 
in  this  direction  was  so  rapid  that  while  the  number  of  technical 
schools  in  1882  was  1402.  and  that  of  their  students  G8.581.  the 
same  ficii^ures  had  increased  in  1895  to  2673.  and  190,38<i 
f^eepectively. 
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"  \jii4s\y,  liowcver,  it  han  lM;en  clearly  uiulcrHtood  I  hat  the 
principal  cauhc  of  the  whole  ditlir-iilty  im  luck  of  or|;jiniz;itiun  of 
ftdvaiiced  iccliniciil  ecJucution,  or,  as  it  iiiii^lit  be  termed  scienliHc 
lecliniciil  eHucntion,  and  the  fact  that  many  HtuderiUi  taking;  up 
the  hij(lier  coiirHc  have  not  the  nfcchwary  elemeiitMry  knowled;^**. 
Ajjain,  mannfucturerM  apf>oar  to  ho  little  aj»pnciate  the  advaii- 
tajjeH  of  employinj(  scientiHc,  technically  educated  men,  that 
little  encoura)4<*nient  in  ^iven  to  hucIi  men  to  follow  hucIi  a 
courMc  of  traininj^." 

These  were  the  main  points  towards  which  the  address  of 
Mr.  Balfour  was  directed. 

Prof.  11.  1.    li.innover  of  Denmark   investi^jated   the  learlin;^ 
colleges  and  also  a  large   number  of  factories  in  England,  and 

irivps  tlip  ff)llowin:r  information  :  — 

■  J^uniig  my  visits  I )  m.iiiy  of  the  best  ku'j.vu  in  iu-sirial 
works  in  England,  1  was  struck  by  the  ab-jence  of  lea/Jing  men 
who  had  received  a  scienLitic  training.  Most  of  the  positions 
were  held  by  practical  men,  who  were  undoubtedly  clever  men 
who  had  risen  through  their  ability  ;  but  having  no  other  tech- 
nical education  than  that  derived  from  the  workshops  and 
technical  evening  classes,  they  were  only  fitted  to  run  on  the 
old  track,  and  not  to  strike  oat  on  new  lines.  I  think  it  n) 
exaggeration  to  speak  of  the  damned  'practical'  men  in 
England,  for  the  exclusive  use  of  him  is  indeed  the  reason  for 
the  industrial  stagnation. 

"  It  is  the  great  passion  for  the  practical  man,  who  was  so 
wonderfully  practical,  and  the  considerable  contempt  for  the 
acientitically  educated  man,  who  was  so  wonderfully  impractical, 
that  has,  until  now,  kept  the  latter  away  from  English  factorie.s. 
A  similar  state  of  affairs  existed  some  years  ago  in  one  of  our 
Danish  machine  works,   and   gradually  caused    its  decay,  until 
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cientlHc    licnniL-s,  iiiii<'<l  with    iia'ciiuiiical   ability,  i^oi   a'jct**-^  \.<> 
liis  our  lur|reht  induHlrial  e.Htabl>Hluiieiit,  and  put  it  ri^ht  a^aiii 

Wlint  lesson  is  there  in  thcAe  critieisniH  and  warnin^n  t«» 
llri^dand  '  Jimt  lliis  — that  they  could  all  be  levelled  at  lhi« 
province  by  the  Hubstitution  of  the  words  Nova  Scotia  for 
I  ji^^land.  And  yet  a  j^reater  lesson.  !•*•  iriand  lia-s  waked  up 
iiid  is  Htrivini^  ^<»  rtiii«<!v  Ini*  d.-fi'ffs      \\     Kivi-  imt    '"^* 

What  further  mi  juii   an   li.i^    mean  to  .Nova    r>coUii  '      The 
1'  sson  is  obvious.     This  province  nhould   follow  the    illustrious 
•  xuiMplt's  set  her  and  estiblish  an  adenuato  systoin  of  technical 
tiJiinin;^,  of  its  own,  to  meet  its  own  needs.      I  say  an   ade<|Uate 
system.      I  do  not  think  that  we  need  any  Sl.OOO.OOO  or  ?2.0()().- 
(»()0  central  institution  or  a  univerHlty  to  rival  the  bent  of  thase 
of  the   United   States  and  (Jermany,  which  are  the  products  of 
years  of  j^rowth  and  millions  of  money.    We  mu«t  soberly  reflect 
that  there  are  only  500,000  souls  in  Nova  Scotia  against    the 
s(),()0().0(K)  of  the  United  States  or  the  33.000.000  of  (Jermany 
<  >ur    institution    should    bo    commenHurate    with    our    present 
needs,  to  bt)  developed  aa  tlio  needa  develop.     I  do  not  think 
that  we  should  have,  or  try  to  have,  the  beat  etjuipped   labora- 
tories in   America,  fori  think  many  universities  have  overdone 
the  matter  of  lavish  equipment,  to  the  point  of  bewildering  llu* 
stii<]cnt,    instead    of  making    him    thoroughly  acipiainted   with 
tundamentals  and   tyiM's.      I   <lo  believe  strongly,  howcvur,  that 
I  strong  central  institution  of  engineering  should  bo  established 
it   some  jx)int  in  the  province,  where  there  ahould  be  tntiirht 
the  bnmches  of  civil,  mining,  mechanical,  eh^ctrieal  and   jwrl 
I  hemical  enginet'ring,   and    the    pure  sciences   of    mAthenmticM. 
pliynicH,    and    chemistry,  to  the  degree   nM|uire<.l  by   the  engin-    . 
ring    counu's.        Forestry    and    Hshing    should    receive    early) 
iiti'ntion    also,  and  scimtitic  judiciou.sn<».SH  substituti^l     for  the 
present  wanton  destruction  of  these  two  great  assets. 

:Iish  InHiLstry   and  Advanced    'I  f.    H.    I. 

llaiiiiuwr,  director  of  government  tesi.  ^    .....,..,  .  -^.; p;cn,  Den- 
mark.    Lngineecring,  Oct.  i6,  i»/)3,  542—545. 
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TliiM  iiiHtituli  »fi  Hliuiild  In*  o|>enly  ior  iUa  U;iiofit  and  una  of 
tli»«  provinc-o,  and  Mhould  mUikI  n^/idy  t^j  iuwImI  any  manufactur- 
ing vi'nture,  to  aid  in  d^ivrlopin^  any  new  industry.  The 
laU>rat<>rif«  Hliould  Ihj  available  for  the  Holution  of  probhmiH 
arinin;;  in  all  the  induntrieH  of  the  provinwj.  The  iimtitution 
Nhould  receive  nMuuneration  enough  for  Kuch  renearch  on  Kjx*cial 
iuvrMti^mtionM,  to  partly  defray  the  c<j«t,  even  aw  it  in  in  (jeniiany. 
H«'sidi'  this  th<*  pn)fivHS'>r.-»  of  tin*  iiiMtitutiiin  or  a  M|x?cial  cori>H  of 
in.HtructorH  nhould  open  cliiHHCH  in  all  the  lar;je  industrial  centres, 
there  to  HUpply  toachin;^  of  Huch  order  an  the  workman  desir- 
oUM  of  an  education  but  tied  U)  earning  his  daily  bread,  can 
aasimilate. 

It  is  needk'fw  to  say  liere,  that  with  this  higher  institution 
established,  there  will  have  to  be  provision  made  in  the  second- 
ary schools,  for  the  necessary  preparation  for  this  higher 
technical  training. 

1  sav  that  all  these  tilings  should  l>-  done  bv  a  central 
institution.  You  ask,  By  whose  agency  ?  I  maintain  that 
there  is  but  one  single  force  in  the  province  strong  enough  to 
cope  with  the  (juestion  of  technical  education  in  its  entirety 
from  top  to  bottom,  and  this  force  is  the  government  '"^ 

I  know  that  there  are  many  objections  to  this  scheme. 
P«M)ple  say,  If  we  establish  a  college  and  turn  out  a  nnmber  of 
graduates  every  year,  you  cannot  find  enough  places  of  employ- 
ment for  them.  To  such  I  say  that  they  are  depending  on  a 
set  of  conditions  in  the  future  which  are  just  the  same  as  those 
existing  today.  They  are  preaching  a  doctrine  of  stagnation. 
The  institution  and  its  graduates  should  induce  new  and  large 
industries  and  these  react  on  the  institutution  to  the  mutual 
benefit  of  both.  This  country  shoulci  grow,  as  Germany  has 
grown,  more  and  more  prosperous  each  year,  and  the 
demand  for  trained  workers  should  grow  proportionally. 

Other  objectors   say,   There  are  so  many  different  kinds  of 
in'iustries  that    it  is  impossible  to  give  instruction  to  them  alL 
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r*)  thciii  1    would   say    that  thi*  b^iM*8  of    dll   iiuhu^trieH  reHolvt* 
tln'insclvt's  into  a  few  bniiichrs  of  tccliiiiciil  e<lucation.      If  lliv 
studfiil  iiuiHltTH  one  of  ihcM**  liniiiclicM,  he  can  jjo  forfh  into  the 
world  and  adapt  himself  to  ahnoMt  innumerable  uioditicatiouM  of    / 
iliib  hraneli  I 

Others  Hiill  Htiy,  We  will  train  theM*»  yimn^  men  and  then 
tlu-y  will  ^«)  away.  P«*rha|)H  they  will.  You  can  reHt  A*«iure<l 
that  if  I  hey  have  to  ^)  to  other  places  for  their  training,  they 
will  not  come  Ixack  here.  If  you  do  not  educate  them  liere  and 
tiy  U)  Htimulate  and  enlar;(e  indu.Htrii*H  by  Hcientitic  training  and 
nseareh,  they  and  the  othent  that  would  Jie  enij»l»)ye<i  with 
them  will  leave  for  more  lucnitive  Helds.  No  doubt  thiH  will 
i'or  Home  time  Ix*  a  dniwUick,  but  will  thin  movement  not  tend 
on  the  whole  to  stop  the  dististrous  em  ignition  at  pres«*nt,  wliere 
as  many  jwople  leavt*  each  year  as  an*  lioni  in  that  tinu*  ' 
Sunly  if  we  must  .send  V  "*  •»  Scotians  abpNid,  it  were  better  to 
^']u\  tniii"  'I  i»n«'S. 

We     iiiusL   waki'   up.        rhis    is  an    inaii^uiai   a;;e.       Every 
thin;;  reeks  of  indastry.      The  greatest   c<mntrv    is   that   which 
lias    furthest    inva<le<l    the    nphere    of    industrial   busineHs    and 
science.      We  must   not   walk   alon;;   forever  looking  liackwiir! 
ilivamin«:  of  the  ;;ran«l  days  when  Ari.stotle.  Plato  and  Socnr- 
were  the  lemiin^  spirits  of  the  world  ;  we  must  nee   wliat  18   in 
Iront  of  us,  mu.st  acknowledjje  the  jfn»at  captains  of  industry- 
The   iiuiividual   may  cluione    his   own    pn>porti<mM    of     business 
activity  and  mental  eultun*.  of  science  and  classics,  and  ble.ssi.Ml 
l>c  the  man  who  happily  blends  the  two.     Tlie  trend  of  the  a^«' 
is,  however,  towaixl   industrial  development  in  every   direction, 
and  a  state  or  country  or  province  cannot   atfoni   to  refuse   U) 
r.roirnize  this.     Its  citizens  must  eani  brt.»ad  and  butter,  and  in 
these  days  the  moans  of  earning   brt'ad   ami    butter  aiv    mostly 
(lcj)endent  on  one  or  the  other  of  the  ^»at  industries  which  an- 
(ontrnlled  bv  technical  metho<ls  and   laws.      The  tx-ndulum  mav 
^\\"ing  Ijtick  ill   a  hundr.-d    years   fn)m    now.   and   the    technical 
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Iniiiiinj,'  n«'.  hut  tlittt  con<M*ni«  o^hth.     NVr 

Mr**  li  ntul  iiitiMt  ffic't*  rxiHlin^  (^'niditioiifi — i 

S'  <  hIjiihI  nt  the  winduw   and  watch  tlie  n -^i 

of  ih>  hv.or  H)m\\  it  go  out  unci  join  the  prrjceshion 

nt  ^^  in  an  gcxxl  om  any  in  the  worM. 

Shall  ;  ^ivc  our  young  men  a  fair  cluincn  ?     Thin  jirovinw* 

I  witli  many  roHmirtreH ;  hIibII  we  not  clevelop  them  Ia) 
their*  in  I  lest  extent  ^ 

DIHCVSSIOX. 

W    ( '    MiLXKK. — We  are  imich   indebted  to  Prof.  Sexton  for 
his  thoughtful  and    intereHMiig  article.     Such  aKiclen  &h  that, 
must  pnjfoiuidly  atFect  every  young  man  in  the  c<juntry.     F«jr 
any  man  who  in  looking  for  an   occupation,   Nova  Scotia   in  a 
iMMuitry    of    magniticent    re8ource«.     No    part   of   Canada    has 
greater  resources,  excei)t,  j)erhaps,  British  Oilumbia.  p^'e  hav<- 
spli-ndifl  harlK)urs,  H^rests,  mines,  minerals,  fisheries, — everything 
to  make  a  great  country,  and  still   Nova  Scotia  is  a  Vmckward 
country.     We  are  at  a  standstill  accordint;  to  the  last  cen^-as 
no  less  than  thirteen  counties  of  the   province   lost   jxjpulatiou 
If  it  were  liot   for  the  jK)pulation   we  gained   in  the  counties  ol 
(ap(*  Hreton  and  Cumberland,  Uie  total  result    in   Nova   Scotia 
w<»uld  be  a  loss  in  population,  j    We   went  behindhand   in   our 
agricultural  districts  during  the  past  ten  years.     We  lost  pop- 
ulation in  every  agriculatural  district.     The  total  result  of  our 
agricultural  prcxlucts  was  a  loss.      Why  is  all  this  ^      Why  is  it 
that     Nova    Scotia    is    backward  '       Whv    is   it   that   we    ar- 
behind  other  parts  of  the  world  ?      It   is   becaiLse   our  peopl- 
;ir.-     working     with     their     hands     instead     of     their     heads. 
According  to  statistics,  ten  per  cent,  of  our  population  belong 
to  the  professional  classes.^ — Our  schools  and  seminaries  of  learn- 
ing   are    all    devoted    to    educating    that    ten    per   cent.,    com- 
jxxsed    of    teachers,    la^^yers,     doctors    and    theologian.s.       Th- 
\v..rl:intrniaii    js   not    taught  at   all.     Ninety   per   cent,   of   our 
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]'«<>|)lr  aiv  not  j>r«»|Hrly  iiiMtriirh-«i.  \\  «•  fM-mi  «Mir  iii»\N  mu 
\s  ithont  ;civiii;^  tluiii  any  tniiiiiii^  of  their  littiulM  and  fVcH. 
Our  workiiH'ii  an*  jk^-nt  <»ut  ali»«»IuU-ly  without  any  hkill  in  the 
\ ariouN  avocatioiiN  in  which  they  aru  to  U*  eniphiyt^l.  huih  ah 
tluy  are  obtain  in*;  in  the  TnittHl  StatoH  and  (iennany.  and  *o 
•ine  extent  in  Kn^^hind  and  Franct'.'T  It  \h  only  a  few  yean* 
nice  Nova  Scotia  had  to  enipioy  a  horticulturiNt.  Where  did 
we  ^et  him  ''  Did  we  j;et  liiui  fnnn  any  of  i»ur  HchooU  or  col- 
I  U  -  No  ;  we  hail  to  hrin;(  hiin  fnun  the  l-nitecl  Stsitex.  We  all 
K'liH  iuImt  whi'ii  the  Dominion  In>n  and  St«*el  Company  waw 
rnnstructintj  its  plant  in  Sydney.  Where  did  it  ^et  it«  nkilled 
nun  ^  They  were  all  hrou^^ht  fnun  abroad.  Why  is  it  our 
sth«M»l.s  and  eoll.'^rH  are  not  ^ivinj;  uh  men  to  till  the.m*  |>OHitionN 
ill  the  liind  '  It  is  UrauH*-  they  are  entirely  deficient ;  they  are 
not  doin;^  tin*  neees.sary  work  for  the  country.  Now  the  time 
lia.s  come  when  then*  mu.st  be  an  awakening.  We  Hhould  have 
a  chance  to  ^ive  our  U>yH  a  training  ho  that  they  can  develop 
the  dormant  n\Mource.s  of  our  country.  The  way  to  do  it  is  to 
rail  u|)on  the  government  f<j  take  hold  of  tluM  matt4*r  and  deal 
with  it  in  a  lar^^e  mann«*r.  V  Then?  \s  a  j^-neral  complaint  that 
ue  have  too  much  |)oliticH  in  tluH  country.  Let  uh  have  Icmh 
j»')litics  and  more  i>ducation.  Ia'I  um  endeavor  to  urjje  uj)on  the 
government  the  development  of  a  Hcheme  that  will  g^ive  thia 
•untry  a  g<HKi,  solid,  advanc(>d  sy.Htem  of  technical  education. 

In  order  to  bring  thi.s  matter  to  a  f<x!U«.  I  move  that  a  com- 
mittee be  ap[K>inte<l  to  ciill  U|H>n  the  government  on  behalf  of 
this  wx'iety.  to  ank  it  to  take  up  this  question  of  t4*chnical 
.  dueation  ;  and  that  Mr.  Hay  wanl,  the  pn^xident  of  this  society, 
l'n>f.  Sexton,  Dr.  Woo<lman.  Hon.  Mr.  Drummond  and  Mr.  Pear- 
son Ix*  mcinU*rs  of  that  committ«'e. 

K.  H.  Hkown.  -I  have  great  plea.sure  in  seconding  that 
n  solution. 
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I*iil>ii>KNT  Havwaui»      I  am  <xtn?iiM'ly  iiiipn'HWfd  with  tli< 
|»H|MT  of  Pmf.  S«xton.     It  impn-MM^'M  iim?  more  awl  more  wit). 
thi*  mibJH'i  of  t4'clinicnl  «iliication.      It  m*en\H  to  nn*  to  U^   tip- 
fit4«pliiii^  utoiM*    to    pro^n'HH.       Nature    htin    provicknl    um    witli 
reMouiTfM,  nnrl  it  in  our  duty  to  <h?veloj>  tlwiii. 

Tlio  motion  ])/imhci1  uiuiiiimouMly. 
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The    Relation    between    Technical    Education    and 
Industrial     Pro^resx. 

By    pH(»K»>i.S<>K    K.    H.    KlCHARUS, 

Head  uf   Mining   Depart uu*nt,   MaAsMichuHi'ttes 

IiiHtitutc  of  Technolojjy. 

(An  address  delivered  Jind  March.  1906.) 

1  \iH,\v  l>oen  a.Hk(M)  to  addreHM  you  U|)on  the  clone  relfttlon 
Ix'tween  technical  education  and  industrial  projjreKH.  All  clear 
thinkers  aj^ree  that  there  ih  a  clone  connection  l>etween  the 
two.  I)iit  that  to  be  etfective  the  education   luuHt  be  of  the  right 

kiii.l. 

Industrial  pro^jress  in  the   lant    tifty  years  liaM  comtiated   in 
'•eii»;^    an   op}i'»rtuintv  .ind  in  tindini^  a   wjiy  to  make  the  m08t 

'\'  it. 

AVkjuI  IH70  in  the  United  Stntea  the  o|>enin^  up  of  new 
territory  calle<l  for  iron,  for  railrcais  and  agricultural  tooln- 
The  best  iron  blast-furnaces  of  the  Tniled  StaU*8  were  then 
iiiakin)^  25  tons  of  pig-iron  per  day.  They  were  in  the  hands  of 
iron  masters  who  learned  their  trade  at  the  furnacea  and  did 
tlieir  work  an  they  had  been  taught  by  their  predecessors.  Any 
suggestion  of  change  from  the  adopted  met  hoc]  drew  out  the 
reply  '*  That  was  tried  in  my  grandfathers  time  and  proved  to 
})t>  a  failure."  The  furnace  methwi  had  been  at  a  standstill  for 
years  and  iujprovements  were  apparently  impoesible.  At  about 
tins  time  the  American  scientific  schools  began  turning  out  their 
_'ni<lu»ites,  an<l  the  Americans  who  had  obt  \ined  .similar  training 
ibroad  returned.  These  ujen  brought  in  a  new  leaven,  and  the 
lesulting  increase  in  the  work  of  a  funmce  is  represented  by 
fhe    following    figures: — 
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Cliarcoiil   Iron   FuriiHce. 


Diiti- 

M.artli                  Hdjrht 

Capacity 

r 

1870 

2  ft.  G  in.          39  ft.  high 

10  lonn  per 

24  hi-H 

18i)0 

6  ft.  7  in.          00  ft     •• 

130 

*t 

" 

11)04 

8  ft.  ()  in.          70  ft.     " 

Afithracile  Iron  Furnace 

i(;o 

II 

1K70 

10  ft.fi  in.          40  ft.   hijfh 

2:» 

•< 

M 

1 HIK) 

11  fl.4  in.          73  ft.  11  in 

100 

!• 

U 

1905 

14  ft                   100  ft.   hi;rh 
Coke  Iron   Furnace. 

465 

<l 

•  t 

1897 

10  ft   5  in.           75  ft.  hi;rh 

207 

<< 

«f 

1904. 

12  ft.  0  in.          85  ft.     " 

321 

<l 

»l 

1904 

15  ft.  4  in.        100  ft.     •' 

Lead  Bhi.st  Furnace 

500 

t« 

« 

1.S70 

2  ft.   .M«juaro      1 2  ft.   liij^h 

12 

ll 

1  i 

1  .S80 

2()in.  X  100  in.    14  ft.     " 

GO 

II 

II 

1890 

42  in.  X  140  in. 

120 

<« 

II 

1900 

48  in.  X  104  in 

160 

II 

II 

Copper  Reverberatory   Furnace. 

1878 

15  ft.  0  in.  X  9  ft.  8  in. 

12 

41 

.1 

1887 

21  ft.  2  in.  X  12  ft.  8  in. 

24 

II 

tl 

1894 

35  ft.            xl6ft. 

50 

II 

II 

1904 

50  ft.            X  32  ft. 

90 

t( 

II 

190() 

112  ft.            X  19  ft. 

Copper  Blast  Furnace. 

340 

l< 

11 

1881 

28  X  28               8  ft.  high 

35 

II 

II 

1883 

48in.  diain.        10  ft.      " 

60 

II 

(1 

1885 

48  X  121               8  ft.     " 

100 

II 

il 

1900 

56  X  180            18  ft.     " 

400 

i; 

It 

1904 

56  X  19              18  ft.     " 

500 

(( 

li 

1906 

46  X  612            18  ft.     " 

2600 

<( 

It 

The  same  wonderful  progress  is  true  of  the  Bessemer  pro- 
cess. When  it  was  first  introduced  into  the  United  States 
about    1868    two    con  vertex  could  work    five  charges    of    five 


III! 

IK 
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US  oHcli,  27  loiiH  111  all,  |x*r  «i»iy.      Now.  llirou^ii  tlie  iiii|iru%*e* 
MHts  brought  ill  by  the  intnMbictiun  of  Hcifiitific  niethotlH.  two 
>nverters  can  iiuiko  900  lo  1000  toiin  of  hl»fl  |mt  day       ^■      t^n 
'iiiim»i»t  in  tliis  H'lvtince  are  Holly,  WomJ,  Schwab,  an«j  ••uilth. 

The  Htory  of  the  c<»pfM»r  funinceM  hnM   b«»en   the  Mine.      The 
vcrberntory  of   1X7H  ha^I  a  hearth  9x15  and  worked  12  lona 
•  r   24  hours.     The   Ar^.>,    C'.ilora^lo,  rv verUTatory   now  han  a 
irtli  11)  X  112  and  workn  .'i50  toiiM 

The  lead  furnacen  of  1H70  were  24  in.  a(|uarc  iu  MCtionM  and 
•Ited  12  tonH  pvr  24  houni.  Now  they  havenectiona  48  x  1G4 
hea  and  Minelt  UiOO  tnn.M  per  clay 

Such  extraordinary  development  aa  thin  did  not  cviine  with- 
lit  resistance  from  conscrvahsm.  it  came  an  tho  direct  efTect  of 
H'  application  of  science  ami  the  Hcientincally  traimn)  mind  to 
\('  subject  in  question.  It  is  *rue  Helf-made  men  have  been 
r.'sent  in  this  wonderful  pnxMHsion.  have  done  their  share  in 
riij^^in;;  on  the  atlvance,  and  have  done  it  nobly,  but  they 
•jilkt'd  side  by  si<le  with  the  tiThnically  educate<l  men  and  had 
H'ir  trained  chemists.  They  rea<l  and  studied  the  current 
terature. 

liavin;^  noted  a  few  main  facts  of  the  development  alonj;  a 
-w  lines,  let  us  look  a  moment  at  some  of  the  im{M'diiiicnts 
hich  ha<l  to  be  overcome. 

We  first  come  to  the  classical  collejje  as  it  then  was.  The 
{Maker's  own  experience  may  Ix;  cileil:  He  had  been  at  a 
hissical  prepanitory  school  until  two  years  older  than  the  nor- 
nil  a}^e.  He  worked  industriously  ami  seriously  but  made  little 
ro^ress.  Tho  work  was  always  up  hill  and  re«juire<l  ((reat 
ttort  to  keep  his  attention.  At  the  last  moment  a  change  was 
ia<lt'.  Instead  of  jjoinjj  to  a  classical  collej^.  he  went  to  a 
L'ientiHc  school,  where  he  was  imme<liately  fascinate<l  by  the 
udy  of  scientific  phenomena,  of  chemistry,  physics,  jfeolo^*. 
iij^ineering.     Instcail  of  havinjj  to  dra^  himself  to  hia  books,  he 
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could  not  keep  away  i'rom  them:  instead  of  reading  books  o 
ancient  liistory  and  niytholof^y  to  please  liis  teacher,  he  now  tricf 
experifnents  to  demonstrate  laws  of  nature  for  himself,  and  rear 
the  authors  at  first  to  see  if  liis  demonstrations  accorded  will 
theirs,  hut  afterwards  to  see  if  they  agreed  with  him. 

The  ri«^ht  to  (question  even  what  is    written  in    the  books,  i 
iKjt  only  the  right  but  the  duty  of  every  scientific  man. 

The  speaker's  experience  has  been  that  men  who  have  beei 
brought  up  on  the  classics  have  their  best  field  in  literature,  law 
theolog}^  and  politics,  where  oratory  and  logic  of  persuasioi 
count  most,  and  that  those  who  go  from  this  training  into  min 
ing,  metallurgy  and  manufacturing,  have  a  certain  bondage  t( 
authority  to  overcome,  but  when  men  of  this  class  are  emanci 
pated  from  the  bondage  to  authority  they  furnish  the  fines 
examples  of  intellectual  ability. 

The  men  who  have  been  graduated  from  a  scientific  school 
have  been  taught  to  observe,  record,  collate,  conclude — to  observ( 
the  phenomena  as  they  are  occurring,  to  record  what  they  see  as 
it  really  is,  without  a  bias,  to  collate  the  results,  correcting 
instrumental  and  personal  errors  and  tabulating  results  so  as  tc 
conclude  wisely  what  is  to  be  expected  from  the  premises.  Mer 
who  have  been  taught  by  this  method  have  learned  how  difficul 
it  is  to  see  and  how  important  it  is  to  keep  an  open  mind  ir 
order  that  wisdom  may  have  a  chance  to  act.  The  moderr 
scientific  man  is  most  courageous  in  experimenting,  his  imagin 
ation  has  been  highly  cultivated,  nothing  daunts  him,  he  annihi 
lates  time  and  space  and  does  in  a  year  the  work  of  a  formei 
generation.  He  knows,  while  he  may  be  disappointed  again  anc 
again,  that  if  he  can  only  find  the  true  cause  and  sequence  o 
facts,  he  can  then  press  the  button  and  the  results  will  follow. 

"  Why  not  let  opportunity  make  the  man  1"  is  asked.  Dr 
Drown  has  answered  "  A  technical  school  is  a  device  to  sav 
time.     Man's  days  are  still  three  score  years  and  ten,  but  nov 
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e  crowds  as  much  into  them  as  Methuselah  did   into  his  piue 
undred  and  sixty  and  nine  years" 

Mr.  Chamberhiin  of  En^lunrl  says,  "  I  do  not  think  it  is 
ecessary  for  me  to  say  anythinjr  as  to  the  urtrency  and  necessity 
f  scientific  training'.  It  is  not  too  much  to  say  that  the 
xistence  of  this  country,  (Enghvnd)  as  the  great  couunercial 
.ition,  depends  upon  it  " 

While  the  classically  educated  men  have  Ijeen  the  main  stay 
f  society  for  a  long  time,  on  the  lines  where  they  are  strong, 
lu'y  did  not  bring  about  the  modern  industrial  progress  or  help 
\  it  until  the  modern  engineering  schools  led  the  way.  Since 
lat  time  the  colleges  have  come  into  line,  each  with  its  engin- 
ering  and  chemical  departments. 

The  eye  and  the  mind. — The  importance  of  hand  work  in 
Mi  school  for  demonstrating  the  fact  that  when  we  look  at  a 
ling  we  do  not  vsee  it  all,  has  beon  proved  beyond  all  doubt. 
n  the  speaker's  own  experience  he  cons' antly  hears  from  some 
tudent,  "  I  have  tried  that  machine  for  concentrating  this  pro- 
uct  and  it  is  a  failure."  The  teacher's  reply  is,  are  you  sure 
ou  tried  the  experiment  rightly  and  saw  everything  that  was 
oing  on  ?  A  repetition  of  the  test  fre(|uently  brings  a  reversal 
f  the  decision.  The  speaker  has  known  many  cases  where 
nprovements  have  been  turned  down  simply  because  the  eye 
nd  the  mind  of  the  experimenter  have  not  been  sufficiently  \ 
rained  to  grasp  the  bearings  of  what  was  being  done.  ^ 

The  effect  of  the  practical  school  training  upon  an  engineer 
s  well  shown  in  this  instance.  The  engineer  referred  to  st;nt  a 
Irawing  of  an  intricate  forging  to  a  firm  in  one  of  the  .southern 
itates.  The  manager  sent  it  back,  .saying  the  piece  could  not  be 
nade.  The  engineer,  thinking  the  former  had  misundei-stood 
he  drawing,  made  a  wooden  model  of  the  exact  shape  he  wished 
he  tinished  piece  to  have.  This  he  carried  over  to  the  works  in 
person.     The  manager  said,  "  Not  only  are  we  unable  to  make 
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this  piece,  but  the  infin  does  not  live  who  can  make  it."  The 
entrineer  said,  "May  I  have  the  use  ot"  a  forge?"  This  was 
<;rantc(l,  and  the  expert  blacksniiths  ot*  the  place  collected 
around  h.iin  to  see  this  greenhorn  of  an  amateur  make  a  fool  of 
hiins(;lf.  He  worked  through  his  task  logically,  step  by  step, 
and  brought  out  the  finished  piece,  just  like  the  wooden  model. 
He  was  then  asked  by  the  manager,  "  Did  you  ever  see  one 
made  V  "  No."  "  Did  you  ever  see  one  made  like  it  ?"  "  No." 
"  How  did  you  know  one  could  be  made  and  where  were  you 
taught  to  make  it?"  '•  I  was  taught  the  principles  on  which 
everything  is  made  at  the  Massachusetts  Institute  of  Technology 
of  Boston."  At  this  reply  the  manager  said,  •'  I  don't  believe  a 
word  of  it." 

The  above  is  a  very  good  illustration  of  the  different 
I  way  in  which  the  two  classes  of  minds  look  at  things,  the 
trained  scientific  mind  is  ready  to  undertake  anything.  The 
rule-of-thumb  man  will  go  as  far  as  he  sees,  but  then  his  imagin- 
ation fails  him.  The  former  can  mentally  analyze  and  recon- 
struct, while  the  latter  can  do  only  what  he  has  been  taught;^ 

The  use  of  the  shop  for  the  development  of  skill  and 
imagination  in  the  school  is  well  illustrated  in  this  way  :  the 
teacher  of  forging  in  successive  lessons  show  how  to  draw  a  piece  of 
iron,  how  to  make  a  piece  round  or  square,  how  to  punch  an  eye, 
how  to  make  a  weld,  how  to  make  an  offset  and  a  rivet 
He  then  asks  his  pupil  to  make  a  pair  of  blacksmith's  tongs. 
The  answer  comes  "  but  I  can't,  I  never  did  such  a  thing  in  mj^ 
life."  The  teacher  is  inexorable,  and  the  pupil  begins.  He 
finds  to  his  surprise  that  the  task  before  him  is  simply  a 
grouping  together  a  series  of  steps  all  of  which  he  has  already 
mastered.  The  first  tongs  a  good  student  makes  will  rank 
well  with  the  work  of  an  average  country  blacksmith  who  hai 
had  years  of  experience. 

The  change  from  the  rule-of-thumb  man  to  the  scientifically 
trained  man  has  not  been  without  its  difficulties,  most  of  whicl 
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lad  their  origin  in  the  jealousy  of  the  lonuer  and  the  inexperi- 
nce  of  the  latter. 

It  is  interesting   to  note    the   devices   to   which    the   young 
cientist  has  to  resort  in  order  to  overcome   the   barrier  of  coii- 
ervatisui.      Seeing  great   waste  of  good   material  taking  pbxce 
or  example,  at  an  iron  bhist   furnace,  he  at  first  asked  permis- 
ion  of  (he  iron  master  to  save  it  by  putting  it  in  the   furnace, 
ie  was  met  by  the  stock  remark,  "  iMy  grandfather  tried  that 
nd    proved   it    a    failure.'       The   young    man    then    tries    the 
)pposite  tack.     Analysis  of  tlie  usual  ore  and   also  of  the  said 
vaste  material  were  placed  side  by  side  on  the  manager's  desk. 
This  was  done  repeatedly  as  an  apparent  coincidence,  until   the 
nanager     noticed    one    day   that    the    alleged     waste    materia^ 
vas   richer   than    the  ore     and   he  said,   ''  I   believe   that  stuff 
kvould  make  iron  after  all,"  and  ordered  that  the  trial  be  made. 
AlS  soon  as  it  is  became  the  act  of  the  manager  and   he  received 
he  credit  for  it,  the  saving  was  all  right  and  the  thing   to   do. 
When  the  young  scientist  found  his  diplomacy    had  triumphed 
n  the  first  case  he  tried  again  on  another  line.     In   this  way 
iine  and  again,  advances  were  made,  until  the  real  soucre  of 
mprovement  was  recognized  by  the  capitalists  and  the  young 
scientist  had  gained   sufHcient  experience  to  make  it  safe,    then 
the  old   conservative   manager  gave  place  to  the  younger  pro- 
gressive one. 

An  exceedingly  interesting  case  of  the  breaking  down  of  con- 
servatism shielded  behind  barriers  of  religion  and  nationality, 
as  well  as  international  distrust,  occurred  to  a  young  American 
who  taught  a  school  in  India.  He  recognized  early  that  the 
teaching  of  tool  work  must  be  niore  forceful  for  his  purpose 
than  book  work,  but  he  saw  also  tiiat  to  introduce  foreign  tools 
would  excite  antagonism  at  once.  He  therefore  set  the  Hindoo 
young  man  to  work  designing  a  tool  to  cut  wood.  A  little 
careful  unnoticed  guiding  on  the  part  of  the  teacher  brought  the 
young  designer  to  the  modern  approved  form,  but  the  tool  was 
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the  Hin(l«K)'M  own  ch'Kijrn  ;  In;  linfl  not  only  iniule  it  but  he  ha'l 
created  the  idrn  ;  the  credit  w;im  his.  'I'he  brtrrier  thus  broken 
Hoon  fell,  iinrl  f>ro^reHS  woh  rapid. 

Mnny  iriMtfinces  could  be  j»iven  wh€?re  industriHl  prr^rens  liiis 
hi^<^(»d  ^M'CHUHe  advanta;^o  of  technical  knowledge  was  not  taken. 
For  example :  In  ^eolo;;icaI  work  the*  HjH;aker  once  knew  a 
youn^  Mch(K)l  man  who  at  a  niinin;^  Hurnrner  school  w/is  taken 
by  a  local  horne-tau;^ht  inineralo^^ist  and  ^eolo;^Ht  at  the  ea.stern 
Hlopes  of  the  rocky  mountains  in  Colorado,  to  visit  certain  out- 
crops around  the  vertical  coal  seam  there  bein;(  worked.  The 
younj;  graduate  (piickly  reconstructed  from  the  fra^^ments,  the 
probable  ^eolo^ical  structure  of  the  place,  includinj^  a  syncline 
with  axis  north  and  south  and  the  coal  mine  on  the  western 
slojK),  combined  with  a  horizontal  Ijcddin^  extendinj^  indefinitely 
eastward.  From  these  scattered  fragments  he  predicted]  that  a 
coal  seam  would  be  found  200  feet  deep,  more  or  less,  in  the 
eastern  plane,  in  undisturbed  and  therefore  better  condition  than 
in  the  coal  mine  then  >>ein^  worked.  He  reported  his  conclus- 
ion to  the  manager  and  to  other  prominent  men.  They  all 
turned  it  down  as  a  dream  of  a  school  boy  or  the  notion  of  a 
"  scientific  cuss." 

Twenty-Hve  years  later  it  was  found  that  many  square 
niiles  of  coal  did  underlie  those  plains.  In  this  instance  not 
only  the  business  and  coal  manager  could  not  see  it,  but  the 
home  taught  geologist  had  not  thought  of  it  until  his  attention 
was  called  to  it. 

In  another  instance  a  young  man  went  to  Maryland  to 
survey  coal  property  in  a  syncline  valley.  He  noticed  that  where 
the  central  river  bottom  and  the  branches  cut  below  the  coal,  the 
following  of  outcrop  was  easy  and  the  survey  simple  but  the  out- 
side croppings  were  blind.  To  run  these  in  his  survey  he  design- 
ed a  geometrical  rule  by  which  he  ran  long  distances  of  out- 
crop, coming  out  at  the  next  visible  sign  near  enough  to  plot  the 


TECHNICAL    EDUCATIOy    AND    INDIIHRIAL    PftOCBttt. ~ lICHAKOt.       S5 


llic 


•M.     Tlie  youiiij  country  Murveyor  who  lu-l|>e  1  him  wtu*  j^n-nlly 
akcii  with  thiH  plan  and  laid  it  up  in  \uh  mind. 

TwLMity-five  yoan*  lattT  the  latter  met  the  foniier  and  Maid, 
Some  New  York  [tartieM  caine  down  here  and  wanted  to  buy 
wil  hinfl  outside  our  lineH.  I  told  them  there  waxnocital  thenj 
ml  th»it  they  would  be  dimippointi*  1.  They  pfrniHted.  made 
ht'ir  purchase,  put  down  l)orin;jH,  hut  found  no  coal."  Herv  the 
lusiness  man  refusjj  the  aivic  of  the  Hcioutint  and  Mutferel  in 
•«>ii.se(|Uence. 

Pure  loj^ic  forms  a  bulwark  behind  which  coum-tn  i'  :i 
•ail  rest,  in  this  way  pun*  lo^jic  builds  upon  known  faci.-i  a 
♦tructure  of  ar;jument  that  if  certain  thin^M  are  known  certain 
)tlu*r  thin;;s  will  follow.  The  c<imm«'nt  comet*  from  Kiis*»n, 
W'liitney   and   othern    in    wnnln   t*)  thin   etf»*ct,  "  in  <|U«  of 

iidustrial    progress  no   man   living  knoWH  all  the  facta  and   no 
he  <|ue.stion.s  of  Hucceas  or  failure  cannot  be  aiunwered   by  h>jric 
until    not    not   only    every    proluible   and     |>>.s.sible    thin^    ha^ 
been  tried." 

Am  previouHly  pointed  oui,  t4.*chnical  education  iH  ac(|uired 
not  alone  in  the  Hcho<3l  but  in  contact  with  fellow  workera. 
Ill  the  United  States  the  interchange  of  vi.sits  and  cor  J  al  cini- 
piirinij  of  notes  haa  been   the  rule.     Sjme  change  in  the   way 

>f  shutting  out  vi.sitorH  ia  now  comin}^  in,  which  in  tti  be 
n  i^'retted.  An  instructive  example  alon;;  tWis  line  cam  •  in 
a  IMttslmr*^  meetinj^  of  the  American  Institute  of  Minin;; 
Kii«;iiieers.  On  one  of  the  excursions  two  old  friends  were 
cnnversin;;  and  one  said,  "  I  always  thou;;ht  my  works  were  the 
most  aiivanced  of  any.  in  conseijUfnce,  1  havt;  never  ask^nj  others 
to  visit  me  and  so  have  not  visite<i  tht'ni.      I  now  find  that  I  am 

it  the  tail  end  of  the  pniceasion." 

Not  only  are  men  blind  and  cons«'rvative  but  natioua  are 
still  slower  to  .ylopt  new  ideaa.  Sir  Norman  Lwkytr  saya ; — 
"Hritainin    th«-    n»iddle    of  the   last  cent urv    was   ceriainlv  the 
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roiifitry  which  j^niin'd  iiinHt  \iy  th»r  ml  vent  of  hcieiicu*,  fur  8 
WIU4  thru  in  full  iK>H»<»HMion  r>f  th^wr?  nmt4/rial  j^iftH  of  natu 
ntn\  and  iron,  the  conibine<l  winning  anrl  utilization  of  whi 
in  th«!  pHKlnction  of  nim.'hiniTy  ano  in  other  wayn,  Hoon  ma 
her  the  richest  ountry  in  tlie  world,  the  Heat  and  throne 
inv»'nti»)n  and  nmnnfacture,  as  Mr.  Carnegie  has  called  her." 

The  b«';(innin^  of  the  decline  of  British  Rupremacy  in  man 
factnreH  hiw  Imm'Ii  said  to  date  from  the  time  when  A. 
II I )f Mian  left  Kn;^land  to  |ro  to  (Germany  l>«'caus^*  a  few  thou^a 
|M)uridH  needed  tt)  pay  him  and  ecjuip  his  laVx>ratorie.H  were  r 
forthconun;;.  Tlie  government  officers  who  should  have  appre 
ated  the  situation  and  his  value  to  the  kingdom,  did  not,  and 
the  result  his  wonderful  inspiratir)n  and  stc^rehouse  of  exjx*rier 
was  taken  from  England  and  g^iven  to  Germany. 

Sir  Norman  Lockyer  in  liis  presidential  address  before  t 
British  Association  in  1903,  said: — "Our  position  as  a  nati 
our  success  as  merchants,  are  in  peril — chiefly — deal  in  t/  \v\ 
preventable  causes — because  of  our  lack  of  completely  efficie 
universities,  and  our  neoflect  of  research.  We  now  know  h( 
wliit  has  033arred  in  our  states,  thit  if  our  minist3r8  had  be 
more  wise  and  our  universities  more  numerous  and  efficient,  c 
mental  resources  would  have  been  developed  by  improvemei 
in  educational  mslhod,  by  the  introduction  of  science  in  t 
schools,  and,  more  important  than  all  the  rest,  by  the  teac 
incr  of  science  by  experiment,  observation  and  research,  and  i 
from  books.  It  is  because  this  was  not  done  that  we  ha 
fallen  behind  other  nations  in  properly  apphnng  science 
industry,  so  that  our  applications  of  science  to  industry  i 
relatively  less  important  than  they  were.  But  this  is  by 
means  all ;  we  hav^e  Ificked  the  strensrthenino:  of  the  natioi 
life  produced  by  fastering  the  scientific  spirit  among  all  class 
and  along  all  lines  of  the  nation's  activity ;  many  of  the  respc 
sible  authorities  know  little  and  care  less  about  science ; 
have  not  learned  that  it  is  the  duty  of  a  state  to  organize 
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'H  UH  canfully   for  imik»»  «>«  for  wnr  ;  tli:it    .•. 

r  teacliin^  CfiitreH  iirt*  iw  iin()ortAiit  om  ImiI! 

ilions;    iire.   in   fiict,    «»HM4-ntial    jwirtM   of    a    u     : 

linery,  ami  as  Huch  to  be  equnllv-niHt'fi  aw\  ah  .tfiri. nf Iv 

nizod  to  Hccure  iU  future  uvll  l». 

SlIppOMt'   \V»*   W.Tl!  tDR0ta}>Ollt   jHitt  IU;;  Olir  •'In'if  i«  •'».!!..  .11^ 

'iKt,  ho  as  to  H'cun*  a   lii;jlu*r  <)ti:ility  aii«i  ^ 
rain -power,  it  would  nr)t   Im?  th<»  fimt  tiiiif  in  hiHtorv   • 
ha*  lHj*?n  <loiif.      B)tli   Prussia  aft«'r  Jena  and  Fran 
,n  aft«'d  on  tlu'  view  : 

**  Whon  land  in  ^ono  and  iiionrv  NfM^nt. 
Tht'n  h'aniin;;  is  most  cxcrll«*nl 

Lfter   Ji'na,    which   Ifft    I'l  iiHsIn  n   '•  hji.  ilin  '   and   larfmt*^] 


U  **  tin*  kinj;  and  his  wis*-  < 


lorn. ai:       „    lit-ni  n»«*n  who 


i^jiIiumI  knowli'd^if  from  Kant.  d»*lormin«*d,  an  tli«*y  put  it, 
supply  till*  loHM  of  ti'rritory  by  int4.'lloctual  I'ffort." 

Lftir  Si»d?in,  a  hittle,  as  Moltk<*  told  us,  "  won  by  tlu*  Hchool 
sr,"  France  made  even  mon^  Ktn*nuoua  oHbrtii.  The  old 
'ersity  of  France,  with  its  "  a  *ademie8  '•*  in  vari<niM  plar«»«. 
repla'*'d  by  fifteen  inde|HMnlent  univerMitie«,  in  all  of  whirh 
:aculties  of  letters,  science,  law  and  medicine. 

$ut    even    more    won<Ierful    than     these    exampleii     in    the 
^llectual  effort"  made  by  Japan,  not  after  a  war,  but  to  pn-- 
for  erne, 

lie  question  is —Shall  Fln^land  wait  for  a  ■•  r.and  th«-n 

kte  Prumia  and  Fnince,  or  shall  we  follow  Ja|Min  and  thor 
ily    prepare     by    '*  intelh»ctual   effort  "    for    the     induHtritU 
j^le  which  lies  before  us  f 

\e  eject  of  Technical  Education  in  the  UnUe»i  SUit^-^t. 

n  the  United  States  the  mo^  intereatinjf  aapect  of  industrial 
ress  is  the  atm<xsphere  of  alertm»ss  that  prevaiK  in  rontrjint 
Wc   a)nservatism  in   the   old  country.       Li  ia  no  om.      .       - 
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tliat  it  affrctH  all  who  come.  T\\\h  \h  well  illuHtrated  in  the  can 
of  a  WelHh  coj)i)er  iiietanur^iHt  who  ciine  at  an  early  date  t 
the  Rocky  niountainH  and  H(X>n  abBorbed  pni^resHive  idea 
.fust  after  he  \uv\  rebuilt  liiH  copper  funuice  m  that  its  capacit 
Hhould  b<'  increased  from  40  Umn  tfj  HO  tonH,  he  received 
letter  from  a  friend  in  the  old  country  Haying,  "  We  are  coi 
teinplatin;;  increattin^  the  caj)iu*ity  of  our  furnace  from  five  Un 
to  six  tons.  Do  you  think  it  would  be  safe  Unmake  thechnni^e. 
The  former  replied,  "After  careful  consideration  of  yourquestio 
for  a  week,  I  think  it  W(ju]d  be  safe." 

How  comes  it  that  there  is  this  alertness  and  adaptability 
It  is  partly  in  the  air.     The  speaker  believes  the  modern  scho* 
of  the  class  of  thp  Massachusetts  Institute  of  Technology  ha\ 
had  a  large  share  in  this.       They  take  the  boy  from  the   hi<^ 
sch(X)l  and  before  he  has  lost   his  youthful  enthusiasm  and   lii 
(juickness  in  learnincr,  equip  him    with  the  principles,   blaze  ou 
his  path  for  him,  and  turn  him  out  w^ell  started  along  the  roa 
to  become  an  engineer.     The  fact  that  he  begins  his  practice 
work  in  the  world  of  practice  before  he  h  us  p  issed  the  age  o 
greatest  acquisitiveness,  is  a   very   strong   point  in  favor  of 
course  involving  only  4  years  from  the  high  school. 

Sir  Norman  Lockyer  states  that  '*  In  the  United  States  th 
most  successful  students  in  the  higher  teaching  ceatres  ar 
snapped  up  the  moment  they  have  finished  their  course  of  train 
ing  and  put  in  charge  of  large  concerns." 

(The  speaker  differs  from  the  last  part  of  this  quotation 
He  hopes  that  none  of  his  pupils  will  be  rushed  ahead  at  quit 
that  speed.) 

In  Great  Britain,  on  the  other  hand,  apprentices  who  can  pa^ 
high  premiums  are  too  often  preferred  to  those  who  are  we 
educated,  and  the  old  rule-of-thumb  processes  are  preferred  t 
new  development. 
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It  }ias  been  repeatedly  noted  that  in  Kn^^Und  tlie  training 
f  skilled  workmen  and  foremen  is  carried  to  a  hi^^h  dej^ree  of 
ccellence  and  the  train! ni;  of  en^^ineen*  and  letiiierH  has  been 
ci^lected,   but   the  exact  opposite    is  the    case    in    the    United 

tates. 

At  this  staj^e  in  industrial  development,  everybody   believes 

I  education  of  the  ri^jht  kind  as  a  help,  and  the  question  which 

naturally  asked  is,— What   is  the  ri^ht  kind  '     The  H|H*aker 

links  that   kind   is  rij^ht  which  is  represented  by  the   Massa- 

Hisetts  Institute  of  Technology. 

The  United  Slates  technology  schools,  engineering  depart - 
tuts  of  universities  and  the  state  mining  achools,  all  give 
►urses  in  the  various  lines  of  engineering  and  chemistry, 
apital  for  this  training  hjus  been  furnished  liberally  by  indiv- 
uals,  and  high  tuition  h»is  been  paid  by  students  who  see  the 
iinediate  protit  coming  from  the  investment.  The  great  pro- 
•ess  in  the  United  States  dates  from   their  beginnings. 

The  Technisclie  Hochschule  of  Uha  riot  ten  burg  (Technological 
chool  of  (Jermany)  Mts  men  for  the  various  engineering  pro- 
jssions  and  for  chemistry.  A  recent  catalogue  showed  'M)00 
udents.  the  length  of  the  course  about  four  years,  the  number 
'  graduates  80.  This  is  about  10^  of  the  class  it  the  clan 
IS  about   800  in  it. 

The  students  of  the  Technische  Hochschule  are  allowed  to  a 
inited  extent  to  particijwite  in  the  tests  of  the  testing  station 
1  the  capacity  of  assistants.  But  as  Lichterfelde  is  one  of  the 
iburbs  of  Berlin  and  Charlottenburg  another,  they  arc  not 
lited  for  close  association  with  each  other.  The  otlier  German 
ates  also  have  Technische   Hochschules. 

In  regard  to  the  English  schools,  according  to  quotations 
cm  Lockyer,  the  technological  schools  have  not  reached  the 
aiulard  of    tliose   of   Gernuiny   or  the   United   Slates.     The 
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Speaker  has  not  been  able  to  corroborat'3  or  refute  this  state- 
ment oil  account  (A'  the  brief  time  allowel  to  prepare  this 
luMress. 

Moflern  e<lucation  is  no  longer  a  log  with  Mark  Hcjpkins  at 
one  end  and  a  boy  at  the  other.  It  is  no  longer  Greek  roots 
and  Latin  tenses.  The  education  we  have  referred  to  deals 
with  the  principles  of  chemistry,  physics,  electricity,  mechanics, 
metallurgy  and  ore  dressing,  as   underlying  industrial  progre.ss. 

To  elucidate  the  principle,  laboratories  are  needed,  supplied 
with  the  re(]uisite  apparatus. 

The  laboratories  of  ore  dressing,  with  which  the  speaker  is 
connected,  are  supplied  with  small  machines  with  which  to  test 
ti.e  concentration  of  ores.  The  small  size  diminishes  the  first 
cost,  runninir  cost  and  exhaustion  of  students  from  handling 
heavy  weights,  and  yet  the  apparatus  is  large  pnough  to  decide 
all  the  important  (|ues*:ions  of  designing  a  mill  process.  They 
can  tell  when  crushing  to  16,  8,  4,  2,  or  1  mm.  in  size 
whether  the  slimes  saved  by  the  coarse  crushing  more  than 
offset  the  better  and  cleaner  concentration  with  fine  crushing, 
and  many  other  important  points. 

The  question  is  asked, — Should  professors  do  expert  work 
The  speaker  thinks  that  by  all  means,  yes.  Their  teaching  is 
greatly  strengthened  by  having  a  little  connection  with  the 
world  of  action,  it  helps  to  keep  them  awake  and  up  to  time 
in  the  problems  of  the  day.  They  should  not,  however,  allow 
it  to  rob  the  students  of  the  time  they  have  a  right  to,  and  the 
outside  practitioners  will  be  very  nervous  if  the  school  men, 
with  the  added  prestige  coming  from  their  position  in  the  school, 
appear  in  serious  competition  and  take  away  much  of  the 
business. 

Should  research  laboratories  be  established  ?     The  arguments 
are  strongly  in  favor  of  them.     In  the  United  States  laboratories 
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connected  with  the  schools  are  bein<,'  installed  and  are  helped  by 
lie  Carnegie  Foundation. 

The  large  corporations  are  realizing  the  importance  of 
esearch  laboratories.  The  General  Electric  Company  and 
Vestinghouse  Company  })oth  have  laboratories  covering  acres 
f  floor  space.  The  former  has  20  to  30  assistants  constantly 
)n  new  work,  so  great  is  the  field  for  industrial  improvement 
md  the  cousecjuent  protit  to  the  company. 

At  Berlin,  Germany,  the  Government  Testing  Works 
Versuchsaustalt)  at  Llchtertielde  West,  have  the  following' 
lepartments : 

Metal  testing,  for  tension,  compression,  torsion,  elasticity, 
onductivity,  heat  treatment,  corosion,  Sic. 

Building  materials  for  brick,  mortar,  cement,  concrete,  and 
ther  materials  for  strength  and  durability,  density  and  absorp- 
iou. 

Paper  for  strength,  absorption,  filtering  power,  by  micro- 
cope  and  other  means. 

Metallography,  testing  of  metals  by  etching,  polishing, 
licrophotography,  the  eutectic  curves  of  metals  and  other  tests. 

The  laboratory  is  also  provided  with  a  variety  of  heatincr, 
nnealing  and  melting  furnaces. 

General  chemical  testing  —  complete  chemical  laboratory 
or  chemical  analysis  of  metals,  of  materials  used  in  manufact- 
ring,  of  gases,  and  others. 

Oil  department — both  mineral  oils  and  fats  for  fludity, 
ash  point,  ignition  point,  refractivity,  vacuum  distillation, 
etermination  of  sulphur  and  others. 

Samples  are  tested  without  charge  or  for  pay.  In  the 
onner  case  results  are  all  published  in  the  annual  report  for 
enetit  of  the  public,  those  that  are  paid  for,  on  the  other  hand, 
re  treated  as  confidential. 
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There  is  also  the  Berlin  Establishment  for  standard  weights 
and  measures  for  comparison  by  manufacturers  and  users,  and 
also 

Berlin  Physikalische  Reichs-Anstalt,  an  establishment  for 
research  in  chemistry  and  physics. 

The  other  German  stages  have  testing  stations  of  the  same 
general  charac'er  as  that  of  Berlin,  Prussiti,  but  they  are  not 
developed  to  quite  the  same  extent. 

In  the  United  States  the  Watertown  Arsenal  has  a  depart- 
ment for  testing  in  charge  of  the  ordnance  department  of  the 
United  States  Army.  There  are  three  kinds  of  work  done 
at  this  station. 

1.  Testing  for  the  ordnance  department  of  metals  and 
materials  for  guns,  &c. 

2.  If  the  above  work  is  not  pressing,  general  tests  of 
engineering  materials  are  undertaken.  The  results  of  these 
are  published. 

3.  Work  for  individuals  for  a  fee.  The  results  of  these 
tests  are  treated  confidentially. 

The  United  States  Geological  Survey  is  doing  work  on  the 
testing  of  structural  materials  and  fuels.  During  last  summer 
it  undertook  also  the  testing  of  the  black  sand,  in  which  the 
speaker  took  part.  From  the  seas  and  river  sand,  as  well  as 
the  sand  from  hydraulicing  and  dredging  for  gold,  minerals  of 
commercial  value  were  obtained,  namely,  magnetite,  chromite, 
garnet,  monazite,  and  zircon.  In  some  cases  they  will  prove  to 
be  of  economic  importance. 

The  Bureau  of  Forestry  of  the  department  of  agriculture  is 
making  timber  tests. 

Many  of  the  schools  and  colleges  do  some  testing  of  materials 
of  engineering,  of  ores,  and  of  chemical  products  for  private  par- 
ties  independently  of  the  government. 
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An  instance  of  the  effect  of  testing  and  inspection  is  here 
iven.  An  army  officer,  inspecting  the  pistols  of  a  large  manu- 
facturing concern  in  the  United  States,  during  the  war  of  1862, 
ejected  a  large  order  because  of  variations  in  calibre  and  other 
light  deviations ;  he  appeared  to  be  doing  a  harsh  act,  and  one 
lard  for  the  manufacturers  to  forgive.  He  really  made  the  for- 
tune of  the  manufacturers,  because  they  doubled  up  on  the  care 
xpended  in  the  construction  of  the  pistols,  produced  a  tirst 
lass  article  for  sale,  and  the  business  was  greatly  increased. 
This  is  also  a  good  instance  of  the  benetit  of  government  testing 
works  to  a  country. 

In  conclusion — How  shall  the  advantages  of  participation  in 
the  general  industrial  prosperity  be  gained  ? 

The  reply  seems  to  come  on  all  sides,  establish  research 
laboratories,  testing  laboratories,  and  technological  schools  or 
engineering  departments  in  universities. 

If  a  country  somewhat  behind  in  the  race  seeks  to  catch  up 
and  finds  donations  from  public  fortunes  are  not  available,  it  is 
surely  good  politics  as  well  as  good  patriotism  to  use  some  of 
the  tax  payers'  money  to  start  and  carry  on  these  good  works 
on  a  liberal  basis. 
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Technical  Education. 

W  Prof.  Eben  MacKay,  Ph.  U.,  Dalhousie  College,  Halifax. 
(An  address  delivered  22nd  March,  1906.) 

I  have  been  especially  glacl  to  hear  Professor  Richards's  views 

n  technical  education,  because  they  are  the  views  of  an  emin- 

nt  engineer,  and  not  only  so  but  the  views  of  an  engineer  who 

as  had  exceptional   opportunities   of  forming  sound  ideas   on 

his    subject,    and   the    views    of  an    engineer    who   has    been 

onnected  with  the  work  of  an  institution  which  I  think  has  no 

uperior  on   this  continent  or  in  Europe  as  a  training  school  for 

le  captains  of  industry.     The  more  one  comes  to  know  of  the 

lasstichusetts  Institute  of  Technology,  the  more  one  comes  to 

now  of    the  high  standards  it  sets  for  its  students  and  of  the 

ligh  ideals  it  places  before  itself,  and  the  more  one  understands 

vhat  a  mighty  service  that  institution  has  done  for  the  indus- 

ries  of  New  England,  and  not  only  for  the  industries  of   New 

ngland  but  those  of  every  country  her  graduates  have  gone  to. 

have    only    one    fault  with    the    Massachusetts    Institute    of 

echnology,  and  that  is  that  it  is  in  New  England  and  not  in 

S^ova  Scotia.     I  am  afraid  there  is  no  chance  of  our  getting  it 

ere,  but  our  attitude  on  that  question  should  be  like  the  attitude 

f  a  young  man  in  the  west  of  which  the  papers  have  told  the 

ollowing  story.     He  fell  in  love  with  a  charming  young  lady, 

vhom  he  thought  had  all  the  qualities  that  he  was  in  search  of. 

le  carried  out  the  preliminaries  and  came  to  the  question  which 

'.  am  told  is  usually  asked  under  those  circumstances,  and  he  was 

irmly  and  kindly  "turned  down.  "      Now  the  young  man  in 

question  might  have  done  many  foolish  things,  but  I  think  he  did 

I  very  wise  thing — having  seen  a  model  that  be  liked,  when  he 

;ould  not  get  the  original,  he  tried  the  next  best  thing  and  made 

ove  to  her  sister,  and  there  was  succesefuJ,    (Laughter),    Now,  I 
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think  we  in  Nova  Sootia   may  take  a  leaf  out  of  the  book  I 
tliis  surprising  young  man.     If  we  can  not  have  the  Institute 
Technology  here,  we  can  at  all  event  try  to  get  something  ll; 
it.     We  like  the  model.       Can  we  not  build  up  an  institutli 
in  this  country  which  will  do  for  Nova  Scotia  what  the  Massa 
usetts  Institute  of  Technology  has  been  doing  for  40  years 
New  England  ? 

While   listening  to   Professor   Richards,   one  remark  of 
recalled  to  me  a  note  I  read   only   a  week    ago    in   an  Engl 
newspaper.    They  have  been  observing  within  the  last  two  wee 
in    England  the   jubilee   of  the  discovery    of    the   tirst  of  t 
aniline  dyes.     We  hardly  realize  now  that  the  first  aniline  d 
was  discovered  by  an  English  Chemist,  Dr.  Perkins,  in  Engla 
Professor  Hoffman,   whom  Professor  Richards  has    mention 
predicted    here  that  the  time   would  undoubtedly  come  wh 
England    would   be   manufacturing   indigo   from   coal    tar    a 
sending  it  to  India,  and  when   the  tar  distilled   dyes  of    ma 
colours  would   be  sent  to  all    parts   of   the    world.     Profesj 
Hoti'man's  prediction  has  come  partly    true.       It  is  true  th 
indigo  is  now  manufactured   from   coal  tar  and   sent  to  Ind 
It  is  true  that  tar-derived  dyes  of  innumerable  colours  are  n( 
manufactured   and  sent   to  every   part  of  the   world  ;  but  t 
country   in   which  that  is  done  is  not   England,  but  German 
England   had  the  coal   tar  and    had  the  wealth;  she  had   tl 
discovery  ;  she  had  everything  but  the  technical  education  ar 
the  appreciation   of  technical  education   which   must  go    wi 
it.     (Applause).     And  so  it  has  come  about  that  indigo  instei 
Qfjjt>eing  grown  on  the  plantations  of  India,  is  now  manufactun 
g^i^^thj^  jbanks  of  the  Rhine,  and  that  the  madder  dyes,  instead 
being   pr^^cjjuped    in    the    fields  of   France,  are    now  "made 
Germany.['j    jQyrmany    well   deserves    the    remarkable   succe 
which,  .,hejr^,^^ighbp^j^ij's  unwisdom  and    her  own   sagacity   h 
brougl^t  ab(;)jijt.    ^A^ji^^t^a^^^  success  has  been   we   may   reali 
fr9ri}^he^s.t^e,n^e,r]j(:,  that^J^^^  in  that  country 
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artificial  dye  industry  alone  not  leas  than  twenty-five  or 

irty  millions  of  dollars — and  on  that   investment    from    20  to 

per  cent,  is  paid   annually.      How   is  that   for  a  dividend  ? 

t  that  dividend  is  simply  the  result  of  technical  education, — 

nply  the  application  of  scientific  research  and  scientific  train- 

:j  to  an  industry  that  has  been  built  up  as  a  strictly  scientific 

lustry.        Some  firms   in  Germany  employ  as  many  as   one 

ndred   chemists,    and  not    merely    ill-trained    chemists,    but 

emists    thoroughly     trained     in    the   Universities.       It     was 

Dretty    good   investment  for   Germany   when   she  estal)lished 

hnical   schools.     It    may  be  objected   that   the  coal-tar   dye 

lusiry    owes    its    existence    to    technical    men    because    it   is 

entially  a  scientific  industry,  but  that  our  industries  are  in  a 

rterent  position.     I  need  only  remind  you  that  every  industry  is 

\v  coming   to  be  a  scientific  one  and  that  the  days  of  crude 

thods  are  passing  away — they   have   largely  passed   away — 

nd  we  are  now  living  in  the  strenuous  time  when  compe  itio 

very  keen,  and  if  we   in  Nova  Scotia  are   to  enter  into  the 

lustrial     field     as    successful     competitors,    then     we     must 

)serve  the  conditions  of  the  game.      We  must  prepare  for  the 

ntest.     I    feel    that   I  should   not   trespass   much    upon   your 

[ne,  and  so  I  shall  confine  myself  to  two  aspects  of  the  question. 

would  like  to  point  out,  first,  what  we  now  have  in  the  way 

provision  for  technical  training,  and,  secondly  what  we  would 

ie  to  have. 

I  think  it  w^ould  be  unjust  to  give  the  impression  that  we 
ive  done  nothinir  in  the  matter  of  technical  education. 
I  the  first  place  the  government  has  esUiblished  a  school  o4' 
^riculture  which  I  believe  is  doing  excellent  work,  and  which 
under  the  care  of  one  of  our  brightest  Nova  Scotians^  tlioroughly 
ained,  energetic,  enthusiastic,  with  excellent  executive  ability, 
think  the  people  of  this  Province  owe  a  debt  of  gratitude 
•  the  srovernment  for  this  technical  school  It  is  a  move 
L.  the  right  direction  and.  the  country  will   be  greatly   profited 
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by  its  establishment.  Moreover,  the  government  has  establish 
mining  schools — they  are  very  elementary — but  they  hav 
served  a  very  good  purpose  and  have  met  a  pressing  nee 
There  is,  however,  a  wide  gap  between  these  mining  schoo 
and  the  lower  orrade  of  the  technical  classes  in  Universitie 
This  gap  is  being  to  some  extent  filled  by  the  efforts  of*  priva 
institutions — the  University  of  Kings  College  and  Dalhous 
University.  Some  three  years  ago  Dalhousie  College  beg 
establishing  classes  in  Sydney,  and  Kings  College  has  ah 
established  classes  in  Glace  Bay  of  a  similar  kind.  Classes  i 
this  kind  are  now  established  in  connection  with  Dalhous 
College  in  Sydney  Mines,  Sydney,  Stellarton,  and  Springhi 
The  technical  classes  of  the  schools  begin  where  the  governme: 
mining  schools  end,  and  they  are  endeavoring  to  bridge  ov 
the  gap  in  our  present  technical  system. 

In  the  next  place,  in  higher  work,  in  engineering  work,  tl 
Universities  of  Kings  College,  St.  Francis  Xavier  and  Dalhous 
have  taken  up  the  matter.  I  can  only  speak  with  complei 
knowledge  of  what  has  been  done  in  Dalhousie  College,  and 
shall  only  mention  one  or  two  facts.  Dalhousie  College  h{ 
restricted  its  attention  to  two  departments  in  engineering.  T 
Governors  of  that  institution  believed  they  would  be  best  ser^ 
ing  the  interests  of  technical  education  by  devoting  the  resourc 
they  had  to  building  up  a  small  number  of  departmen 
instead  of  spreading  them  over  a  large  number.  As  an  illustrj 
tion  of  the  demand  there  is  for  technical  work  of  college  grad 
I  wish  to  mention  one  fact  with  respect  to  the  Mining  an 
Civil  Engineering  departments  in  Dalhousie  College.  1  think  th 
is  the  fourth  year  of  the  mining  department — the  Civil  Enginee 
ing  department  is  now  in  its  second  year — and  there  are  alread 
i)i  these  departments  nearly   50   undergraduates  in  engineerin 

Having  given  this  survey  of  what  we  now  have  in  the  wa 
of  technical  institutions,  let  me  spend  a  few  moments  in  pointin 
out  what  my  idea  is  of  what  we  ought  to  have.     First  of  all 
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ill  speak  of  what  is  most  important — schools  for  the  training 
captains  of  industry,  engineering  schools.  I  think  that  this  is 
ost  important  because  it  is  of  fundamental  importance  that 
r  industrial  forces  should  be  effectively  led.  We  have  in  the 
•ganization  of  our  industrial  forces  something  that  is  quite 
alairous  to  the  orjranization  of  our  armies.  We  have  our 
irious  grades  just  as  in  the  army — there  are  the  generals, 
)lonels,  captains,  lieutenants  as  well  in  the  industrial 
i  in  the  military  army.  There  are  then  captains  of  industry 
hose  work  it  is  to  direct  the  policy  and  make  discoveries  and 
3nerally  to  conduct  the  strategy  of  the  industrial  struggle. 
■  e  have  some  idea  of  what  would  happen  to  an  army  when  war 
'oke  out  if  the  military  sagacity  of  its  leaders  was  found 
eking.  For  exactly  similar  reasons,  we  may  well  be  concerned 
)r  the  industrial  future  of  that  country  whose  captains  of 
dustry  are  lacking  in  technical  education.  I  do  not  think  it 
ill  fare  any  better  in  modern  industrial  competition  than  our 
;my  would  fare  if  badly  officered,  in  the  strenuous  life  of  war. 
o,  first  of  all,  speaking  of  the  training  of  captains  of  industry, 
think  we  should  build  up  in  this  province  one  technical 
stitution  which  should  train  young  men  for  every  industrial 
rofession  that  is  necessary  for  the  development  of  the  resources 
f  the  province.  The  requirements  for  industrial  development 
f  the  province  should  be  the  governing  factor  in  directing  the 
olicy  of  such  a  school.  We  have  our  mining  industries— our 
oal  mining  and  our  gold  mining— we  have  our  steel  industries^ 
nd  we  have  room  for  many  others.  So  our  institution  must 
ave  properly  manned  and  ecjuipped  departments  of  mining  and 
leclrical  and  mechanical  and  civil  engineering,  in  which 
ur  young  men  will  be  able  to  acquire  the  training  they  need 
order  to  play  a  fitting  part  in  developing  these  industries. 

In  the  next  place,  we  want  not  only  capable  leaders  of 
iidustry,  but  it  is  necessary  that  under  those  leaders  there 
hould  be  capable  foremen  and  capable  workmen,  so  that  some 
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jiLtciitioM  lias  to  Uj  paid  U)  Liu:  traiiiirig  of  workiiieu — it  is  a 
secondary  matter  but  it  iH  important.  Just  a«  in  an  army  tho 
training  of  men  to  whoot  iH  an  important  thing,  so  also  it  is 
necessary  to  have  workmen  trained  for  industrial  pursuits.  Th' 
advantage  of  a  trained  man  over  an  untrained  man  is  very 
apparent,  l^t  me  illustrate  this:  An  Irishman  was  invited  U) 
a  wedding.  He  went  and  was  shown  up  to  the  dressing  room, 
and  a  few  minutes  afterwards  he  came  down  the  stairway  in  a 
heap  very  much  disfigured  and  battered.  His  host  hurried  up 
to  him  and  asked  him  what  the  matter  was.  He  said,  "  I  went 
up  to  the  dressing  room  and  1  met  a  dandy  of  a  chap  with  a 
white  tie  and  a  bouijuet  and  patent  leather  boots,  and  I  asked 
him  who  he  was  and  he  said,  '  1  am  the  best  man,'  and  begorra 
he  was."  The  best  man  happened  to  be  a  trained  Ixjxer. 
(Laughter).  We  must  have  our  trained  leaders  of  industry 
and  we  must  have  our  trained  workmen  to  complete  our 
industrial  system.  We  should  have  technical  schools — the  highest 
grade,  the  engineering  grade  of  the  college  and  the  trade 
school,  the  grade  for  the  workmen  and  lower  officials,  which 
can  only  be  taken  up  to  advantage  where  the  workmen  are. 

The  idea  is  sometimes  advanced  that  the  public  schools 
I  should  be  converted  into  technical  schools  or  trade  schools — I 
think  that  would  be  a  great  mistake.  I  think  the  public  schools 
have  great  work  to  do  and  should  con  tine  themselves  to  that, 
and  by  doing  that  work  well  they  would  be  best  serving  the 
work  of  technical  education.  Let  them  give  their  attention  to 
the  three  R's — after  they  can  give  attention  to  the  four  R's,  not 
only  to  reading,  writing,  and  arithmetic,  but  the  most  R  of  all, 
reasoning,  and  I  think  it  will  tend  to  the  development  and  pro- 
gress of  technical  education.  There  is  no  use  putting  a  trade 
school  where  there  is  no  industry,  i'ou  cannot  develop  an 
industr}^  by  putting  a  trade  school  in  aj^lace.  The  trade  school 
must  follow  and  not  precede  the  industry.  But  1  must  hurry  on 
and  speak  as  to  the  cost  of  these  things.     I  do  not  think  after  all 
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the    cost    is  appalli^<,^  as  at   first    si^^ht   it    appears   to   be.      In 
tho  first  place  tfiorc  are    in    tins    Province    various    institutionK 
which  have  a  lart^e  amount   of    invested    capital  in    loin^'  work 
which    is    absolutely    essential     to     the    work     of    a    technical 
school,  and  which  I'ornisa  part  of  a  Hrst  class  en^rinerrinjr  schcK)!. 
We  have  institutions  now  lor  teachint,'  the  necessary  adjuncts  to 
technical    education,   representintr  over  one    million   (lollars    of 
invested   capital.       The   amount   spent    in    subsidizing'    a  sinj^le 
mile  of  railway   in  this  province   would   Ih>   a  handsome  ;,nft   in 
('.juippincr     an     underirra<luate     course    in    many    departments. 
As    to    the    research     departments,     we     have    to    build    tht-m 
up  as  we   find    they   are   needed,   and  find    they  are  l)est  Htted 
for  the  needs  of  the  country.      We  should   not  be   sta^r^'ered   by 
the  expense  of  buildinj^^  up  research  departments. 

Are  we  to  be   the  Russians  or   the  Japanese  ?      I  think,  Su*. 
if  it  is  put  to  us  in  that   way   we  shall   not   hesitate  what  reply 
tot^nve.      If  we  are  goin^r    to    take    any    ti^^htinr;    part    in    the 
incUistrial  struirgle,  do  not   h't  us  try   to  comfort   our«elves  with 
the  reflection  that  we  can  ^o  on  in   the  way   we    are  doin^^  now 
in  the  development  of  our    educational    institutionR.     On    the 
other  hand,  I  feel  perfectly  satisHed   that  once  the  situation  Ih 
clearly  understood,  no   Nova   Scotian    wlio   understands  it    will 
hesitate  what  to  do.     Of  course  there  are  various  ways  of  ^oin^r 
ahead— there  are   wise  and   foolish   ways,  and  perhaps  all  wi»o 
men  do  not  a^ree  as    to   the  ricrht  way.       How   the  e<iucational 
resources  of  this  province  are  to   l>e  co-ordinated,  and  what  the 
educational  system  is  which  will  projierly  Ht  our  condition.  i«  a 
work   for  a  body    of   expert    advisers,  who    will    go    into    the 
situation  and  will  crather  together  the   facts,   and  who  wll  tlien 
be  able   to  advise    tlmse    in   authority   what   they   ou^ht   to   da 
Other  countries  have  had  technical  education  for  half  a  century 
and  have  been  developing'  their  resources  to  the  utmost.      Do  we 
think  we  are  clever  enoucrh  in  the  industrial  jrame.  that  we  can 
compete  with  these  countries  without  any  such  e.,uipmcnt  ?     I 
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do  not  Uiink,  conceited  as  we  may  })e,  wo  are  erjual  to  it.  I  look 
forward  to  a  })ri^dit  period  of  history  in  Nova  Scotia.  When 
it  is  once  recognized  tJirou^hout  tlio  country  that  we  need  a 
full  system  of  technical  education  that  our  people  value,  and 
tlie  wonderful  powx'r  it  (rives  in  the  development  of  tlie 
industrial  resources  of  the  country,  I  believe  it  will  not  be 
lonfT  in  coming. 
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Technical    Education. 

Bv  D.  SoLOAN,  Principal  of  the    Provincial    Xonnal 
School,  Truro,  N.  S. 

(All  address  delivered  22nd  March,  1^07). 

I  disclaim   all   pretence    of  ability   to  contri))ute  any   very 
definite    ideavS    toward    frainin<;   a   system    cf    hi«;her   technical 
instruction    in    our    province.      My    knowled^a*    of   educational 
conditions  and  educational  needs  bein«,'  mainly   limited  to  the 
public  schools,  it  is  concernin<;  these    alone    that   I  may  be  per- 
mitted   to  speak    with    any  warrant.       Even  on    this  matter    I 
admit  that,  like  many    another  critic    of  established    systems,    1 
have  frequently  found   it  easier  to  animadvert,   to  criticize,  and 
to  propose  remedies,  when   discussinj^r  educational   conditions  ni 
an    irresponsible    fashion,    than    when    confronted     by     higher 
educational  authorities,  by  councils  of  public  instruction,  and  by 
the  statesmen  whose  part  it  is  not   merely   to  discuss  academic- 
ally and   in  offhand  manner,  but    to   hazard   new    enterprises  in 
education.      It  is  important  to   recoj^niize   certain   existing'  con- 
ditions which  compel  our  caution  in  introducintr  any  radical   or 
very  expensive  scheme.       The  days,  unfortunately,  still   lin;:,.,- 
with  us,  when  amoncr  a  lartre  proportion  of  our  people,  the  man 
with  a  knowledge  of  Latin  commands  admiration,  notwithstand- 
incr  that  he  may  wear  patched  trousers  and   mav    not  Ik?  able  to 
make    a   decent   livinfr.      This    tradition   we    nnist   endeavor   to 
counteract,  for   it    is  one  of   the    inHuences   hostile  not    only  to 
healthy  projrressin  technical  education,  but  also  to  improvement 
in   the  character  of  the   schooling:   of  the  people  at   lar^^e.      h 
is  this  tradition  which    every   school    master    worth    his  salt    is 
to-day  battlincr   with  :  not,    forsooth,   because    T>atin   or   any    of 
those  purely  literary  or  philosophical  studies   are  evil  or   worth- 
less, Init  because  it  is  today  felt  that  secular  instruction  should 
deal  hrst  of  i\\\  with   matters  vital  to  material   welfare.  nUer- 
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pr.'tinjr  ihi'Hi.  iinportniit  iimtt<TH  in  niich  »i  wiiy  iim  to  proinotr 
rulturc  (vprnl  to.  nllhontjli  (lifr.rmt  from,  that  of  h  pun-ly  litcra, 
clmracltT.      IVrticuliir  eiiipluiMiH  mIiouM    be   Ui.l    .if>ofi    the   ay. 
si.lonilioii    h.MV    picmMited,    becuuHu   ;il    tin-    preHciit    iiioiinMit 
rriictioniiry  inovemmt   is  brintr  proinotiMl   by   mlvwatiH   of   tl 
(.1.1  ciirricnlmn  who  wouM  rcphico  bitin.  {rraninmr  ami  cofii|K)^. 
lion,  in  the  course  of  Hubject.s   compulHory    for  every   Hr^l    ai.-' 
secoii.l    rank   teacher    in   Nova  Scotia,  in   effect   fa^teninj/  tli. 
siil)iect.s    upoi)    the    irvviii    inajority    of    hi^h    school    pupils 
imperative. 

The    ar^ruinent    of    th.se    well-uieaninj,'   reactionaries  seen.r, 

mainly  to  be  that  Latin,  beinjr  ejusy    to  teach,  will    therefore    Vkj 

iM'ttcr     tanj^rht    and     njore     effectively      tau^rht     than     are    the 

natural  sciences  today.      Either  it  never  occurs  Uy  then,  or  they 

leave   it    out    of  consideration,  that  a  more    useful     endeavor 

would  he  to  improve  the  character  of  the  teaching;  of  the  science 

and   the  realities  of   life.     The   cla8.sics    must    remain    and    will 

remain  necessities   for  the   younjr    people  who  look    forward  to 

law,  medicine  or  theolojry— necessities,  not  chiefiy  on  account  of 

their  cultural,  but  because  of  their  technical   value.      Education 

or  culture  alone  is  not  enouorh  for  the  people  of  a  new   country 

with    undeveloped    resources.     Character    and   efficiency    today 

rank  hi^rher  amonc;  us  than  docs  mere  culture  :  just  as  culture 

certainly  ranks  above  mere  ineffective   knowledge.     This  is  the 

spirit  of  the  time.-";  We  need  have  no  fear  of  killing  out  culture 

It    will   not   be   destroyed   by  ploughing  under. 

Important  it  is,  then,  that  a  system  of  higher  or  lower 
technical  instruction  cannot  thrive  unless  the  modem  spirit 
enter  into  the  body  of  our  common  schools  and  into  the  com- 
munity at  large.  Equally  important  it  is  to  bear  in  mind  that 
the  welfare  of  higher  technical  instruction  cannot  be  promoted 
by  any  scheme  which  would  transform  our  present  common 
or  high  schools  into  trade  .schools.  A  system  of  the 
preseiU  must  remain.     The  great  proportion  of  our  high  school 
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pupiU  atid  even  of  our  coiniiion  school  pupilH  arts  now  il< 
to  practice  tnnlus.  In  the  tiHliiti(;r,  the  H^ricultural,  Ihe 
coininerciHl  coinmuiiily,  the  \ioyH  and  >(irlH  UHUally  have  other 
employ  nicnt  in  view.  In  the  hi{^h  HchooU  of  MUch  coiiiiii  unit  lea 
tlie  lx)yH  lar^^ely  luuk  forward  to  higher  eilucation  in  some 
profesMion  or  some  callin*^  (juite  ditterent  from  those  whieh  th«' 
present  important  *'  technical  "  n)ovem»'nt  has  in  view.  Then 
there  are  the  ;^irls,  wliom  we  have  always  with  us.  They  must 
l)e  pruvide<l  for,  and  provided  for  somewhat  diffep'ntly  though 
not  less   fully. 

A     j^eneral    revolulioii     ol     the     public     n<-iilhm     un    piii«iy 
"  technical  "  lines  must  not  Iw  thought  of.      It    is  not  demanded 
hy   our   peoph;  :   it   is   certainly   not  demanded    by  our  circuiii- 
Htances.    ^But   something    which    does    apjxjar    aa    within    the 
horizon  of  our  expanding;  educational  activity    ia  a  Myat^'in  of 
iijch<M)lin;^'     in    industrial   communities    parallel    to    the    ^enenil 
curriculum     and     s|H'ciHcally     respondin;^    to     the     ne<-<la     of 
pros[H*ctive  mechanics,  ojK'rativea,  overaeei-s  and  ♦•njjine'VrH       No 
overthrow  of  existin;^  institutions  need  U*  contemplates!  or  even 
thou;^d»t  of,  if,  in  cMjnnnunities  like  Halifax,  the  Sydneya.  New 
Ohis^'ow.   Andiei-st,   the   public  scIkmiIs  aI)ove   say.  the  acventh 
;rra<le,  were  differentiated  into  two  establishments,   the   one  f<»r 
general  education,  the  other  for  techniwil  or  connnerrial  tniinin;: 
Then'  would  U',    it  seems    ])n)!nible.  a    fairly    lar;;e    demand   i»n 
the  part  of  jMirents  for    a    more    "  pnictical"    or    "  teihnieal  ' 
instruction   for  l)ovs  <Ieslined   for   industry,   just  a-s  there  is  to- 
day  an  increasing:  demand  for  instruction  in  commercial  I»ninrli.  '-. 
a  demand  which  Halifax  has  already  undertaken  Ui  ui- 
speaker  had   in   mind   his  own  exp^'Heiice  aa  a  t4iicher  in  N«»w 
Olasirow,  where  the  sons  of  the  nuisl  intellij^ent  and  \ 
people  wore  encoura;red  by   thiir  |Mirenta  lo  lake  up  th« 
of  the  machinist  or  of  other  in>n  workei-s.     llK-se  lads  pr 
from  the   hi'di  sch(^)l  to  the  workshop,  but,  after  -< 

\perience,  found    thems^dves   poorly   e«|uipiK:d    iu    I 
mathomaticfe,  matheniaticul  drawing,  physio*  aud  oi 
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tlicii-  cral'ts,  and.  coiiHcfjUcriitly  uiwil))*-  to  .'ulvancc  mpidlv  in 
rlliciciicy.  Tn  ictiini  to  tli.  ln<r},  scliool  wjis  little  IxMiofit  to 
tlu'in.  l"oF-  oni-  hi^rj,  scIkm^Is  neldoin  poHMCHH  t<*ac}ierH  conipet<*nt 
to  out  line  or  j)rovi(lr  tlic  sjx-ci.il  t«'clmical  iTistniotion  callc'd  for. 

Now,  to  this  (lay  in  Nova  Scotia,   wr  apjxjar  to   he  witliout 
thr  racilitics   Tor  t  lainin;^^  tcaclicrs   who  sliould   provide  the  sort 
<>i'    instruction  just   mentioned.      It    is   not   enoutrh    {/>    have    in 
nnnd    the    addition    of    this    instruction    to    present    curricula. 
We  eainiot  as  yet  provide  teachers  to  administer  such  a  sclienie. 
lleiv,  then,  wr  may  venture;  to  predict  for   a  liicrher   teclinical 
institute  a  splicrc   of   usefulness   not   alluded  to  by  either  Prof. 
Ilichai'ds    or    Prof.    .\hicKay.      The    technical    institute     would 
provide  us  with  a  ccjrps  of  teachers  for  these  scliools.      It  would 
eneouracri'  industrial  connnunities  to  take  the  initiative  in  or- 
;,^anizinu      elementary     technical    instruction    in     their   .schwls. 
Graduates  of  three  or  Umv  years'  training  would  not  be  required 
to  carry  on  this   elementary    work.      Men   could    be    trained   in 
short  courses  perhaps  especially  designed  for  that  purpose.     An 
encouraging  sign  is    given  in    the    initiative   already   taken    in 
certain  communities,  and  in  the  efforts  put  forth   by  Dalhousie, 
St.   Francis    Xavier,    and    King's   College;  our   hopes   are  still 
further  enlivened   by  the  fact   of  the  Mining   Society   meeting 
here  and  now  to  propose  a  concrete  scheme  for  thi*  establishment 
of  a  technical  institute  under  government  auspices.     That  a  suit- 
able beginning  may  be  made  with  the  outlay  of  a  disproportion- 
ately large  sum  of  money,  is  sincerely  to  be  hoped ;  for  there  is 
little   indication   that  the   province   of   Nova  Scotia    is    as    yet 
prepared  to  connnit  itself  to  any   very  expensive   scheme.       To 
set  on  foot  a  movement  for  a  million  dollar  outlay  would  be  to 
invite  opposition  and,  possibly,  ultimate  defeat. 

I  may  close  by  recommending  those  interested  in  studying 
how  other  countries  have  begun  and  what  they  have  accom"^ 
plished,  to  procure  the  United  States  ConsiUar  Report  on 
Technical  EdiLcation  for  the  year  1905. 
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Halifax    Electric    Tramway    Plant    and    Steam    Enjjinccrinjf. 

By  Phii.ii*  a.   Freeman,  Chief  Eii»^iiuM?r, 
Hiilitax    Electric  Tramway  Co.,  Halifax. 

(Read  22ncl   March,  1906). 

The  subject  of  this  paper,  eteiini  eiit^ineeriiitj,  coven*  HUch  a 
broad  field  that  I  tinally  decided  to  confine  my  |)ajK»r  to  certain 
prescribed  limits,  avoidin<x  idl  intricate  formula  and  deiluction.s. 
.ilthoui^h  l)<)th  are  necessiiry  lor  the  comi>etent  eni^ineer. 

At  times  it  is  somewhat  ditlieuh  for  an  en;^int»er  to  decide 
upon  the  type  of  l>oiK*r  to  usi*,  and  in  every  c^use  the  choice 
should  deprnd  Upon  the  nature  of  the  work  demanded,  whetlier 
it  is  better  Uj  use  water  tul>e,  exti^-rnally  or  internally  fired,  etc 
Many  plants  are  able  to  use  with  <^o<xl  economy  a  return  tulm- 
lar  ]x)iler,  and  the  selection  of  a  water  tulx?  boiler  would  b<*  of 
in)  tulvantiitre  in  comparison  with  the  incretis«»d  first  cont.  For 
railroad  work  and  for  that  in  which  the  denumd  for  steiiui  in 
liable  to  increase  rai)idly  during  certain  houi-s  of  the  day.  the 
water  tulxi  Ijoiler  is  by  far  the  lx\st.  With  a  first-chiss  water 
tul)e  lK)iler  a  firenuin  can  curry  for  a  certain  lenj^h  of  tinu*  a 
In.i.l    from  50°/  to  100/'  al)ove  the  ratinir  '>f  the   lioiler. 

In  our  plant  at  the  tramway  station  we  have  seven  250 
h.  p.  Baljcock  c^  Wilcox  lx)ilei*s.  One  horse  power  e^jualH 
80  lbs.  water  evaporated  jx'r  hour  froui  100  deg.  Fah.  into 
steam  at  100  IKs.  pri'ssure.  or  :UA  lUs.  water  evajxtr*'  -d  !Hir 
hour  fi-om  and  at  212  de*;.    Fah. 

Four  of  the  B.  &  W.  boilers  were  pureiui^e«.i  •lunu;;  i.*02 
and  1908  for  our  new  plant,  and  each  of  the  four  ban  also 
connected  to  it  a  B.  v<:  W.  patint  superheater  contM^.M-  aliout 
MiO  stj.    ft.,  and  ^ivin^;  a   total   heatin;;  surftice  of  -j.  ft, 

and  thus  making  a  total  of  2^0  h.  p.   for  each  of  the  four. 
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Tilt"  otln  r  iliiLM'  lx>ilorH  wt-ro  j)iirchiiHC(l  and  us<'(I  in  our  oM 
plant  piTviouM  U)  tlic;  invention  oi'  tliis  tyj*'-  of  suj)<-rln'at<;r. 
Hoilrr  jUTHHurc  cnnic'd  rtvcragi's  loO  )hs.  'I'Ih-  tcniperature  of 
Niituratrd  Htiwini  wliicli  tlii.s  proHsure  Fi'j*n-HentH  \h  f(|ual  U) 
.S70.2S  Falir.  Add  1 00  of  suprrlicat  and  we  got  a  to'uil  t^.-ni- 
prratuiv  of  47().2«  Falir.  Saturated  .steam  at  500  lUs.  pres- 
sure r.juals  only  4()().57  d<Mr.  Fahr.  You  can  readily  unde-r- 
stand  before  any  eondensation  takes  plm;e  at  the  cylindr-rH 
that  the  steam  must  lose  all  its  superheat,  and  under  ordinaiy 
circumstiinces  losses  from   eondmsatioii  range  all  the  way  from 

:i  to  20%. 

We  have  also  installed  for  our  Ixjilers,  fourteen  Jones  under- 
feed stokers.  In  February,  l^S!)}),  we  installed  two  Jones  und.-r- 
feed  stokers,  and  in  November,  l.SI)9,  eight  Ameriam  sUjkers 
who  worked  with  a  worm  fevid.  We  installed  the  American  for 
its  automatic  feed  attachment.  In  11)01  we  replaced  the  eight 
American  stokers  with  eight  of  the  Jones,  and  in  1904  ordered 
toui-  new  Jones  stokers  to  complete  our  new  plant,  making  four- 
teen Jones  stokers  in  plant.  In  one  year's  tictual  operation  with 
stokers  against  Jiand  fired  in  our  old  plant,  weslunved  an  actual 
saving  under  shur-  operating  conditions  in  the  engine  room  of 
11%-  ^^^Pt^^'ial  care  gave  14%  as  comf)ared  with  handfiring. 
Since  installing  the  automatic  feed  attachment  for  operating 
stokers  we  show  un  increased  saving  of  10%  over  feeding  stokers 
by  hand.  With  hand  fired  }x)ilers  we  rebricked  the  lx)iler  walls 
four  times  each  year.  With  stokers,  this  had  to  be  done  only 
about  every  nine  months.  The  cost  for  parts  of  stokei-s  per 
year  is  about  one-half  what  it  costs  for  grate  bars  under  hand 
tired  feedin^r. 

We  use  a  Foster  regulator  on  our  steam  main  to  fan  engines 
that  regulates  the  steam  pressure  within  5  lbs.  Also  from  the 
shatt  of  our  blower  engines  we  operate  our  stoker  attachment. 
When  steam  drops,  the  Foster  regulator  admits  more  steam  to 
blower  engine  for  forced  di-aught.     When    steam  rises  to  150 
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ll)s.  thr  rt'^iilatoi  (U's  otlKti-jiiii   ami  mhiiits  lew  nir  to  fiinuuv 

ami  cnal    l<»  ImmIct 

We  have  installed  two  »mtsi<lc  packtMl  ]>liiu;ror  foisl  puiii|)H, 
V  suction  and  .'V  disc-liari^o'.  \Vi'  Uikc  tlit*  U'M  wahT  fniin  a 
( 'ochraiif  ojM'ii  heater  fit  as  iirai*  a  UMnpt-ratun*  fnuii  210  to 
212  iU'vr.  Fall!,  as  possihlr.  TIm-  cxliaus's  from  our  i<«M|  puiii|M, 
stokers,  ami  drips  iVoin  <nir  car  Imusr  and  otticr  )i<'atin^  nyn- 
h'ins,  also  discliar*;!'  into  opi-n  l»«'atrr.  Tlu'  o|h»u  lieat^T  n«<M'iv«»H 
its  sup]»lv  ol"  water  thn»u;,di  a  ivijul'itin;;  valve  frnui  induction 
liraters  on  each  of  tin-  main  rni^ine  exhaust's  pipin;:  The 
a\(ra;;e  temperatuif  rtL-eivid  from  liie  induction  hcatont 
t'.juals  DO  dc;^.  Fahi.  Separate  condenM'i-s  could  ^jive  \vat<»r 
al)ove  citv  water  temj)eratnie  W'-  .oi-  c. .im.'ef.d  fo  twn  (i 
city    water   niain^. 

EiKjinc  Room.  We  lia\e  installed  ihree  Kice  and  Sar;jent 
en;^nnes.  IS"  x  'M\'  x  -Vl  \  1 .")()  rcvolut'ons  per  minnte,  mad.  I'V 
the  l*i()\  ideiiee  Knixiiieeiiiij^  Co..  Pr<.\  id.-m-.     I!     I 

Stvle   nf    en^^nnes.   Imriznntal.  cri»s.s  r<Miip..un.i.    enndenKinj^. 
direct-connected.      Duties  <»r  ;;uaranters  : 

Steam  consumption  at  4.")0  H    V         i:;-  !)^  lU   lli«.  slcani. 

(iT.')  12— H  10      * 

"  "  lino  12— 25  100 

II. MS.  PoW(4-  at  l.")0  Ihs.  steam.  28%  cut  oH*.  !MM>  h.  p.  ; 
at  iii.ixiumni  eut  <>ll"  enrrcsjMmdin;:  indicate*!  hoi-s»-  |H»wer.  1350. 
Fiietinii  ^^^  unit,  n<»  Inad.  at   I'm)   rev..  »»1   It    p 

Ge-nentUyrfi.—Ow    cn^nne     shafts     one    Canadian  ml 

Electric  alternatinij  trenerator ;  type  A.  T.  B.       (Ma.H.H  -l.s 
kilowatts  ()00  ;    rev.    150.  ;  amps.    l5H;)f«xKif.       '        ovcn-.^iu 
for  one  hour. 

Railroad.— Thvy^o  induction  motoi-s.      Moior  end       I    ;-  i, 
Clas.s  11       11    r..    \VM\       '>\^  "^       rycXv^,  tiO.     Ho. 
\VM^.      Volts  2200.  amps.   85;  simmhI   514.      l>i'  ''"' 

T^nx"  M.  P.     ChissG  Helds;    horse*  power  225;  p.^  ^"t-!. 
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A.  \'<»lts,  no  load.  525.  full  lojul.  57.'>.  Afiips.  :V.)].  A\^)  on 
MrpMiatc  firniits  one  syiK-lironoiiH  wt  iisi'd  lor  mot/)r  flrc-uit 
Motx)r  i'lul:  ('.  (J.  K.  ('«).  imik<r.  Volta^'t'  2:U)().  Kilowatts  :U)0. 
Sp<'«'(l  (iOO.  ('ouj)lo(l  to  a  (lin*ct  cuiTeiit  |;«*ncrat<ir.  Sold  b\' 
Walker  Ca).  Made  ovtjr  by  cutting  off'  I  oil  its  boHc*  and  .short- 
onin^'  and  jilacin;;  a  (-•onpliii<r  on  its  shaft.  Tliis  1).  C.  aniiatun 
operated  as  a  bclU^'d  unit  to  a  i:^''x  24'' x  24''  150  mv.  per 
iiiinntc   Hobb  «'n;,nn<'.  l-SfMito  11)02. 

Two  cxciU>r  induction  s«'ts,  ('.  (i.  K.   Co.  nmkc. 

( )n('  direct  connected  sU-ani  driven  exciter  set,  made  bv 
('.  (J.  Iv  Co.;  en^nnc  made  by  Robb  Entrineerint^  Co.,  Amherst. 

Four  type  R.,  Form  A.,  100  lit/ht  series  arc  oil  transformei-s, 
prim.  v(jlta<re,  2200;  secondary,  75:  amp.  7.5.,  iov  street  arc 
li<;htintr,  cycler  GO. 

Also  one  50  series  arc  oil  transformer,  same  as  alxjVL-.      \\\ 
use  thr  latter  for  commercial  arc  litrhtintr.       0.5  amps,  and   75 
volts. 

Our  Oiling  System.—Wr  use  rme  receiving,'  tank,  one  200 
iCallon  capacity  Cross  oil  filt.-r.  and  two  house  hot-water  tral- 
vanized  tanks.      We  use  the  latter  as  pres.sure  tanks. 

^fethod  of  Operatiiig.— AW  dirty  oil  and   water  flows  into 
rcceivint,'     tank     from     en^rine     room     fl(X)r    overhead.         It  is 
mechanically  arrantred  so  that   (.n   this  hvsis,  as  waU-r  and   oil 
wticrh  1/0  less  per   measure  than  water,  and   that  by  pkcin^  a 
drip   water  pipe  4'''  from  l^ottom  of  receivincr  tank  and  piping  it 
up  to  8"  from  top  of  tank,  then  placinor  an  overflow  oil  piprO" 
from  top  of  tank,  that  the  oil  overflows  to  the  cross  oil   filter 
and   the  water  «roes  to  the  sewer.     On  the  bottom  of  the  pres- 
sure tanks  we    have    connected  a  city    water  pipe  that  ^ves 
about    85    lbs.    pressure    on   our  oiling    system.       The  me'thod 
used    to   take  oil   from  the    cross  oil    filter   or  oil  barrel   into 
pressure   tank    is    as    follows:     We    have    connected    to    each 
engine  a  verticiil  jet -condenser,  from  condenser  a   V  pipe  main 
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to  prcHsnn'  tanks.       To  op»'rat«'.  wr  flow  t ho  city  waliT  Huppl\ . 
opni   vahr  on    tiltrr  oi-    l»arnl.  op.ii    tli.-    valvo   to  c«)ImIi*iik«t. 

Thr  vacuum  takrs  wat«i-  «>ut  ol'  tank  and  tlu-  oil  takos  tin*  plac-*- 
of  thr  water  at  no  cost  tor  po\v«  r 

Kilowatts    ]).i    ImptTial    ;:all<Mi   »'n;(inc    and   cylincItT    oiln, 

l!K)-2,    l!M):;,    I!)()4  .nnl    \\^(^'>       Vlw/ww  and  cyliiuliT  oiIh  umhI 
each  y«'ar : 

l!l()2  1003  l»04  1005 

Kn<c.         <yl.        Kn^r.       (yi.        Kii;;.         (  yl.        Kn>j.         Cyl. 

1117         1024.        1140        (i7<)         <)S(;  »;22         4i:i  570 

ToTM,    K  II.oWA'rTS. 

l!l()2  UKKi  11H)4  1005 

4!)0S4.S2  .):i!):i24H  (;()()S2!K)  ()OS4«;oo 

Kn.nwAiTs  im:i:   Imi'Kimm.  <;\i.l<»n 
|!Ml2  HMKi  1004  1O50 

Kn-21S4.44  4.75().l  S75H.:i2  14400 

(\"      H!)4.:i  7!»77.()2  'u;-n7r,  l(w;74 

W.' haveontluMMi^^nnr  nM)ni  tioor  uv.ioil  wasir  pn>v-.  -  niailt- 
,1  12  pip.',  al)out  24'  lon^r,  with  I}"  scn-w.  Hv.-  threads  in  the 
inch,  tlir  lever  12'  lonj.'  from  its  centre  In  thr  ohi  plant  wv 
had  to  press  waste  by  hand  to  extract  th.'  oil.  We  sav.Mj  the 
waste  for  two  months  after  extrac'injr  the  oil  hy  hand.  Then 
we  placed  it  in  t  he  pre.s.s.  The  press  sjiveil  one  barnd  of  oil.  and 
th.'  wasti'  is  used  over  attain  without  wa^hintc.  Tn-N  ioUM  to 
imnhasincrthe  waste  press  we  us.d  Hve  poiindn  of  waste  per 
i  1^        Since  then  we  have  use<l  only  one  iKiund  |>er  day. 

Operation  and  Care  of  Bo  Hers. -^In  these- days  of  keen  ami- 
petition  it  is  absolutely  necess^iry  to  t^ike  every  precaution  for 
reduciuiT  operatinjjr  expenses,  of  which  the  c«»id  pile  rep 
hu^re  iK'rcenta^'e.      At    the  plant  of  the  Halifax    Eh-ctric    I 

•l  t      eo  fcV    ,^f   thi.  o<»*»    >it  *\\v  bus   l»ar.      Thu  hei** 

way  it  repH'sents    <)i.o^   ot   me  coh     ai*    ii»   u«. 

ofboilei-s    will  not    take    care  of  themHclve**,  and   v.  ^e 

sleam    accordin^r    to     the    maimer    in   which  they    ar.     uxaied. 


$9 
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SlM.vr||in;r  am]  intc  tli.-  I nrri.u-.-  ;iikI  k'.M.pinir  a  siifrK-ji-nt  sup- 
ply n|  \v;il,.r  in  a  Loil.|-  ,\n  not  consi  ji  iif|.  !},<'  i-n'in-  rhiljos  of  n 
'ininaii.  II.  must  hIiovcI  cohI  and  icrd  wat^-r  tx)  the  boil.-r 
inlrlli;^r,.ntly  and  study  tli.-  p.-cuIiariticH  of  i\ut  Htf-ainin^r  pro- 
p'Ttirs  (,f  I, is  hoih-rs  and  (r.al.  |  nii;r|,t  add  that  no  two  boi]<;rH 
"I  tlir  snuir  niak.'.  with  .-xact  ly  th*.  sanir  handling,  will  ^rive 
the  same  results. 

Thrproprr  niain(<jianc(.(,i*  boih'is  demands  tluit  they  sliouM 
h.'   sliut    <lovvn  afid  examined  insid.-  and  out  thorou^dily  at  leawt 
^'\rvy    nine    werks.       At  the    I  ram  way    plant    we     shut  down 
every    ti\c    weeks.      The  boiler  should  be  thfa-oucrhly  blown  out 
and  cleaned  even   if  solvents  are  to  be   used  for  the  prevention 
of  scale.      In  our  plant  we  use  the  followin<r  nietlnxl  f(jr  prevent- 
in^r  scale  and  for  cleanin^r  th(;  ])oilers :     The  feed  is  supplied  to 
the    boilcis  tlnou;;h   tlie  (>"   city  water  mains  U^  the    induction 
heater,  then    to  the  Cochrane  open   heater.      This  has  already 
been    desciibed.      When    the    boiler  is    biken    off  tlie   line    for 
cleanincr  and  (reneral  oveihaulinir,  we  pump  or  inject  it  full   of 
watei-  in  which  about    20   l],s.   of  sal-soda   have  Wen  di.s.srjlved, 
while   it  is  still  undei-  pressure  and  the  b^)iler  str)p  valve  closed. 
It  is  then  allowed  to  remain  48   hours,  when,  by  this  time,  the 
steam   pressure    has   fallen.       The    blow-oft'  is   opened  and   tie 
boiler   emptied.       It  would    seem  at  first    that    this    would  be 
sufficient  to  thoroucrldy  clean  the  boiler,  but  it  is  not  so.       If 
the  feed  water  valve  is  slicrhtly  opened  and  the  water  allowed 
to  flow  slowly  throucrh   the    lx)iler,   it   will  then   he  thoroucrhly 
cleaned,   as   this   slow    filtration    through    the    boiler  seems   to 
brincr  with    it  all   the    dirt,  .scale,  etc.,  which  was  not  carried 
away   by  the  blowing  down.     Particular  care   should  also    be 
taken  that    the    feed-valves  of    the  other    boilers    are  clo.sed 
during  the    time    we  are  tilling   the   boiler   with    the   sal-.soda 
solution,   otherwise  brass  engine  tittings,  etc.,  will  be  seriously 
aftected. 

Safety  valves  are   the   most   delicate  part  of  a   boiler,    and 
demand  constant  care  and  w^atching  if  we  wish  them  to  work 
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.icciinitrly       My  exiK'rit'iiLM*   with   spriiij;  safi'ty   vhIvi-m  Iium  Iwl 
inc   to   julopt    tlw    rul«.'   that     all     our  Hiifety     valven    Mliall     be 
(|ui('tly  liftcil  tVoiM  «)H*  thfir  soats  oiicc  at  leiiHt  every  24  houni. 
If  this  in  not  doiu',  I  tiiid  that  a  so-calhHi  nkiii  foriiiM  on  ihe  Npriii^ 
and  seat,  and  it*  the  valvt*  is  not  lit*to<l  oft«Mifr  than  onct*  a  w«M«k 
it  will  take  C(jnsid«'ral)ly  nioro  pressure  to  lift    it   than   that   for 
which  it  was  originally  s«t.      Another  vrry  si'rious  trouhU-  with 
salrtv  valves  which  often  oeems  is  the   hMw^-nint;  of  the  ehec*k 
nnt.  and  if  tliis  is  not  attended  to  innniMliattiy  n|Mm  the  iiuli- 
( at  ion   of  such   trouble,  the  steam   pressure    will   «ii-op    and    all 
>»train    escape   into  the    atmosphere,  shuttint;  down    the    plant. 
Althou;,di,  at  tiist,  it  ai)iHars  ditficidt  to  tin;  engineer  or  fireman 
lo  ti^ditrn   thf   nut   and   set   the   valvr  pioiH'rly,  nevertlu'leHM,  if 
h.'    understands   his  typ»-   <>f    valvr   thorou^chly.   lie   can  aoconi- 
j.lish    it    with     his   iiu>nkt'V    wrrnch.    hannn«'r  and   chisel,   in  a 
very  short   space  of  time   with    i)erfect   siifety    to    llim^M•lf  and 
plant.      If   the    \alve   should    eonnnenc*     to    hlow  oH'  and  Hteam 
pressure  drop     more     than     ')    lbs.,   or   if    the    st4'am    pressun* 
should  at  any    time    drop    more  than   the    projH-r    amount    on 
account   of  the  s^ifely  valve  blowin^j  oti'.  the  en^nneer  or  Hn-- 
nmn  should  at  once  assume  that  the   valve   is  out  of  onler  and 
should  be  atten<led  to  imniediately.      If  the  rluK-k  nut  in  Iooho 
it  can  be  remedied   by  turnini,'  tlie    valve  spindle  U)    the  rijjht 
until  th(^  sU'am  stops  escaping:.      Tlien  the  cap  may  b*-  n  iiiovikI 
and  th.'  check   init   ti<;htened     without    (litHculty.     The    Iwiler 
pressure  should   be   increased   to  Die   siune    jKunt   at   which  the 
valve   bhw   otV   and   bi'yond    in    order    t<»    make   certain    that 
the  valve  will  blow  oH' at  the  prr»per  pressure.      This  |)oint  can 
be  easily  obUiined   by  sli»,daly  turninc;  the  valve  in  the  proijer 
direction. 

Thr   alK)ve    method    of   handling'   the  safety   vah 
connnoidy  nse<l  in  onlinary  practice,  but  for  clo«*'  i 
cushion  .seat  should   also  be   rais^-tl  or  lowcnMl 
ran^^.'  within  which   it   is  de.sinil  to  have  l' 
Under  no  conditions  should  the  safety  valve  5pm.-uc  ur  ^u.^  ^l 
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iU  i)artH  br  Htiu<-k  or  li.iiiiin.i-.d  in  (nuUv  to  in;ik<-  it  clos**,  uh 
ih'iH  \h  n  very  ilan^r.Tou.s  jmicti(!«'  and  is  li,ib|..  U)  caUHe  iiion-  uv 
K'MM  HcriouM  explosions.  This  latt.T  piv(!aiition  r>r  mijjc  n.av 
srciM  to  l)r  hardly  ricrM-ssary,  yet,  in  my  own  «!Xp<Tience,  J  ha- 
sten .in  .ii^rin..,!  strike  down  on  the  spindle  with  a  piifM-  ol" 
()  X  (I  wood  with  thr  idea  of  eausin^r  the  valve  t^>  elo- 
Althon-h  at  tills  time  of  whieh  I  sj)eak,  no  serious  results 
oecnrred,  it  u\\<rht  hav..  caused  <;reat  daina^^e  the  very  next  time 
it  WMs  tried. 

My  (xiRrienee  has  led   me  to   believe  that   Ujiler  explosion^ 
aiv  caused  by  careless  and  unintelli<rent  attention  U)  the  supply 
<>1"  wat.M,  and   not  at  all   times  through  inherent  defects  in   tie 
boiler.      The  -ua^e-c(K-ks  should  be  tri.-d   re<ailarlv  in   carder  to 
detect    any    false    indications    of    water    in    the    <dciss.       FaN 
nidication  ol  water,  is  not  by  any  means  an   uncommon  occui - 
rence.     The  sudden  breaking  of  a  guage  glass  causes  the  valves 
of   the    column    to    be  closed,  and  on  replacing  the  glass,  tli- 
bottom  \alve  is  opened  and  the  upper  one  forgotten.       The  gla- 
under  such  ccjnditions   will  show  false  water,  as  the  water ''will 
nniain  In  the  glass  until  tlie  ]K>iler  is  emptied,  held  in  fx^sition 
In-   thr   vacuum    in   the  top  of  the  glass.       This  very  case  ha^ 
occurred    in   our   own   plant,    but    any   dangerous  results  wer. 
averted  by  prompt  action.      In  connection  with  this,  I  recall  an 
answer    given    hy  a   chief  engineer  in    the    West    End    Power 
House,  Boston,  to  the  Board  of  Examiners.      He  was  asked  what 
he   w^ould  do,  if  on  entering  a  boiler  room  he    discovered   no 
indication  of  water  in  his  boiler.      He  .said  he  would  make  .sur. 
the  water  was  shut  oft;  clo.se  all  drafts  and  open  his  furnac* 
door.     On  being  asked  what  he  would  do  next,  he  replied  that 
he  would  leave  the  building  and  watch  it  from  a  safe  distance. 
Pumps  are  usually  given  the  least  care,  worked  the  hardest 
of  the  ecjuipment,  and  at  the  .s^ime  time  play  the  most  important 
part    in   a  station.       They   should    be   given    the   same   careful 
attention    a.,    the    steam    engine.      We    make    it  a   practice  to 
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coinpN-'tely  ovt'ihaul  <»ur  piiinps  once  ii  wet-k  in  ordor  U)  (l»-t4*ct 
any  faults  that  may  exist  or  an'  liahU-  to  occur.     SikkjIrI  ciirc 
should  hr  i»ai<l  tn  the  water  plun^^er  and  valves.      ValveH  shouM 
be  used  which   aiv   iii;ui<-   to   withstand   the  tciniHTatun-  of  the 
water  whicli  i)asscs  throu«,'li  th«iii.      1  )isre;ranl  for  this  may  eaus.- 
seiious  trouble.      In  our  plant  we   use   bnvss  valves  in   the   ff«tl 
water  pump.      We  use  jet  con<lens«Ts,  which    ;;ivr   an    iiicrea.se<l 
economv  of '20  percent.      Surface  condensi«i-s  should  not  U-  uhiiI 
if  possible  on  account   of  th»-  d.-trrioratin;;  etiect  of  the  oil  ujxm 
llu'   tubes  of  the   boilers.      And  if  the  water  is  not  to  be  \m^\ 
a<Min  in  the  lM)ilers,  then  there  is  no  <,^ain.  but  a  lo.ss  in  in.sUllin^' 
smface    condensers,    on    account    of    increa.s*'d    tirst     cost    and 
increased    cost  of   nuniin;;.      Heaters  and    coiiden.sers    demand 
the  same  careful  attention  as  pumps. 

I'JiKjines.—TUii   selection    of   an    en«,nne   demands  tlie  Haine 

careful  consideration  Jis  boilers.      Whether  hi«,di  or  low  pressure  ; 

sin^de  or  compound;  hi<;h  or  low  speed;  steam  jacketed.  ct4:.    For 

heavy  and    variable   loads,   the   compound   en^dnc   is    jreiierally 

accepted.       Larcre,    low    speed,    conjpound    enj^ines    with    wide 

expansion,  are  irenerally   accepted  as  more   cthcient   than   those 

with    only  a  sinirle  cylinder.     This    is   clearly  shown     by  the 

results   of  teats  on   the   compound   entwine.      When    this   engme 

was  run  as  a  sin»,de  en^^ine  it  used  24   lbs.  of  steam    per    h.  p., 

and     when   run   as    a  compound  engine    with    the  same   l.id 

steam  pressure  and   under  the  same  jreneral  conditions,  it  only 

used  20  lbs.  steam   per  h.  p.;  thus  demon.st rating;  that  the  com- 

pound  enjrine  was  20%  more  etHcient  than   the  sin^rje  en^diu- 

Especially     are     compound    engines     more   etHoi.-nt    with    r   _ 

steam  pressures. 

Encdnes  for  street  railroad  work,  and  other  w-rl-  unrv^.-n- 
sudden  change  of  load  and  unusually  heavy  rttra... 
built  with  heavy  forged  cranks,  and  wheels  of  alwut  double 
tiie  usual  weight,  and  with  all  the  parts  in  such  prop<^rtion8  ii« 
will  give  perfect  work  under  the  mast  trying  cotidilions.  Oov- 
ernors  for  this  work  must  be  especially  good,  and  mast  nvH|R>nd 
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toMudtlen'cliaiij(c«  of  loiwi  ami  continue  to  n-^^ulaU*  clonely  iin«l«r 
all  circiiiiiMUiiceM  The  variaMe  cut-ofl*  on  low  prensure  cylin- 
(len*  18  n\m  a  Mtron;^  jKjint  in  Huch  en^inen  for  thin  work,  as  it 
cnsuroH  .|uick  work,  rjuick  regulation,  and  hi^^h  economy.  L'nder 
variahle  loaclH  the  re;(ulation  of  our  CorlisH  engines  \h  within  '\ 
per  cent,  j^ivinj^  the  j^reatent  satisfaction,  and  uj)  to  the  presenl 
time  three  of  this  type  of  enj,nn«-  have  U-en  in  constant  use  on 
our  total  output,  railroading  and  li^ditin^  since  Septemher,  lli02. 
when  our  first  Corliss  unit  started.  November,  December,  Jan- 
uary and  P'ebrujiry,  we  have  to  run  all  three  enj^ines  every 
evcninjr  except  Sunday.  Kach  en;;ine  runs  :iO  houi-s  alternately, 
and  the  day  load  varies  from  i  load  to  50  per  cent,  overload  on 
account  of  the  variable  railroad  load. 

An  enj^ine  should  be  indicated  every  three  months  on  account 
of  the  wear  and  tear  of  the  parts,  and  the  variation  in  the  valve 
rod  connections.  Our  engines  were  first  set  by  hand  and  then 
by  the  use  of  the  indicator  in  our  old  plant.  This  wafi  done  and 
a  saving  of  10  per  cent,  was  shown. 

On  taking  charge  of  our  old  plant  Septernhn^r,  1805,  the 
lK»ilei*s  were  carrying  nearly  their  full  capacity.  Hy  indicating 
the  engines  and  setting  valves  properly  we  were  able  to  increase 
our  engine  load  50  per  cent,  and  only  increa.sed  our  boiler  load 
10  per  cent.  All  this  simply  goes  to  show  that  the  indicator 
should  bo  used  freely  a!id  intelligently  in  order  to  effect  the 
greatest  economy. 

The  profitable  use  of  steam  jackets  is  a  much  discu.ssed  (ques- 
tion, and  many  engineers  disagree.  My  experience  with  nine 
1000  h.  p.  engines,  steam  cylinder  and  head  jacketed  engines 
has  led  me  to  doubt  the  advisability  of  using  the  steam  jacket 
on   the  cylinder  barrel.      I   advise  jacketing  the  cylinder  heads. 

In  my  opinion  the  extra  cost  of  maintaining  the  extra  steam 
piping  and  the  liability  of  damage  to  the  cylinders  more  than 
counterbalances  the   saving    obtained    by  steam  jacketing    the 
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barrel  of  cylindtr  It  »m  enj^ine  cylimler  has  cooled  down,  the 
^nvate.st  cart  must  be  taken  in  re-hentinjj  the  cylinder  thn»' 
the  use  of  the  Hteani  jacket  or  else  a  cracked  cylinder  will  rmult. 
on  account  of  the  une({Ual  «xpanHion  Surh  an  accident  ha^ 
occurred  under  my  own  observation,  and  it  ha^  not  made  me 
\«  ry  enthusiastic  in  the  use  of  steam  JHckits  on  barrel  tif 
(3  liiiders.  liut  1  strongly  advise  steam  jacketing  the  cylinder 
hr'ads. 

If  1  <iid  nut  cuiisider  that  I  have  aheady  occu(«ie<l   my  »h  u« 
of  your  time.  I  would  like  to  lake  up  the  subject  of  en^iri 
in  a  more  teclinical  manner.  ;^nvin;^  ti^ure.s  to  Ijack  up  m\   -  ..m 
iiH'iits.      Also  the  proper  handlin;^   of   ccml,  chinuiey  drat  I.  rte 
Alsu    the    switchboard    at   the   tram   plant       That   I   have  nol 
mentioned.      It  is  one   of  the   safest    and    be^t  C(|Uip|>ed    in  the 
country,  and  hits  but  to  bo  .seen  to  Ik*  admired.     But  the  latter 
subjects  demand   a   p.iptT   in    tliems«'lv«'s,    and  ciin     hanlly     lie 
treated  surilciently  in  a  paper  of  this  kin«l 

I  wish  tu  thank   the  members  of  the  nnniu^  association    for 
I ln'ir  attention,  and  if  the  |Miper  has  su^i^e.steil  any  <|n. 
which  n>i;4ht  bo  usked,  I  sliall  l»e  only  tot>  ;;lad  to  try  to  answer 

(iu'iii. 

nisrt'ssiov. 

Dk.  1\)0LE.  -  i  move  a  vote  of  thanks  to  Mr.  Krt^cman  for 
his  very    valuable  pa|K?r.      It   j^ives    us   his  cx|  e    with  a 

modern  plant.     The  economics  he  \\i\n  shown  otiminy  warrant 
the  cost  that  was  undertaken  and  entaileil. 

.1.  H.  Austen. — I   have  much  pleasure  in  seconding  liie  vuu-, 

(J.  W.  ST^^\RT. — One  thinj^  that  struck  me  as  remarkable. 
is  the  saving  of  fuel  with  mechanical  stokers,  and  also  the 
saving  in  the   linings. 

Pkof.  Sexton. — I  think  if  Mr.  Freeman  could  give  us  an 
idea  of  the  cast  per   hoi*s<.'   power  per  year   an«l   the   i  it 
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wniiltl    lurnish   um   with    valuublc    inforiiialioii        It    in    a    iiiobt       % 
iKlminiMc  up-to-date  plant  . 

II     IMkks.— I  would    lik.-    tu    li-^k    Mr.    Fn-eiiiaii  if   he    tindn       1 
tluit  the   Halifax   water  produces  boiler  scale  :  and  if  ho,  whai 
method  he  useH  to  eounteract  the  action  of  the  water? 

P  A  Fkkeman.— Ycfl,  tlje  Halifax  water pro<]uces  scale,  hut 
IS  not  as  injurious  as  Darttnouth  water.  We  place  a  V)ag  of 
common  lime  in  a  tank  containin^r  35.000  gallons  of  water,  and 
draw  from  that.  We  counteract  the  influence  of  the  scale  by 
wa.shin«,r  the  }x)iler  out  every  tive  weeks  with  sal  soda.  In  the 
Acadia  Su;;ar  Refinery  they  were  losing  thousands  of  dollars  in 
boiler  tubes  while  we  have  never  lost  a  tube. 

G.  W.  Sti^aut:— Would  the  lime  counteract  the  effect  of 
vegetable  acids  ? 

v.  A.  Freeman  :— Yes.  Since  the  sugar  refinery  company 
used  lime  in  its  water,  it  has  had  no  trouble  with  its  boilerrj. 
awl  they  arc  in  better  condition  now  than  they  wore  ten  years 
ago. 

The  vote  ot  thanks  to  Mr.  Freeman  pa.ssed  unanimously. 


tillAn     xIVKIN'.     IV     .^riCKSANb"'     ^VI'     IIOII.DKK"    -     «Ti    M«i 
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Shaft  Sinking  in  Quicksands  and  Boulders 
By  (iEour.K  \V.  SrrART,  Truro,  N.  S. 

(Read  2]rcl  March  i9</') 

During  the  years  of  18(j5  68  quart/,  boulders,  rich  in  {(old, 
wore  discovered  on  tlie  east  side  of  the  Killa^j  River,  a  tributary 
to  the  Sheet  Harbor  waters  in  tlie  eastern  part  of  Halifax  Co., 
N.  S.  The  |)lac(»  was  in  (Ih*  heart  of  the  woo<ls,  six  miles  from 
any  road. 

So  very  promising  were  these  Hnds  of  rich  drift  <juartz,  that 
one  I^opold  Hurkner,  who  was  operntin;^  extensively  in  Waver- 
loy,  risked  the  expense  of  portaj^in^  into  the  district  the  material 
for  a  ten-stam|)  mill,  which  was  never  erected,  however,  be- 
cause of  failure  to  find  the  rich  lead  or  any  leads  of  value. 
After  Mr.  Ilurkner's  d«»parture,  spasmodic  efforts  were  made  by 
different  parties  to  Hn«i  the  l(»a<l  that  shed  the  rich  drift,  all  of 
which  however  resulted  in  failun- 

In  1884,  with  some  friends  lussuciateil  financially  with  me,  I 
ac(|uire(l  the  aretis  these  rich  lK)uldei*s  were  found  on,  and  the 
surrounding;  aretis  jis  well  After  a  careful  examination  of  the 
place,  and  considerable  surface  explorations,  and  other  i^eneral 
preliminary  work,  I  came  to  the  conclusion  that  the  lead  so 
lon^;  sought  for  was  near  the  centre  of  a  wet  swamp,  some  six 
hundred  feet  wide  and  half  a  mile  lon^,  extending;  from  a  lake, 
called  the  Black  Duck,  toward  the  Killa;;  River,  longitudinally 
with  the  rock  strata,  east  and  west. 

Several  attempts  had  been  made  to  sink  in  this  swamp,  only 
to  be  abandoned  at  a  few  feet  in  depth.  At  the  lower  end  of 
the  swamp  next  to  the  river,  in  trenching  for  draining  purposes, 
we  found  the  remains  of  an  old  beaver  dam.  I  would  Judge  it 
to  1)0  centuries  oUl.  as  it  was  covered  by  several  feet  in  depth  of 
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RUrfaco.  rhirfly    (IccoiiiposcMl    v«;r,  tal»l«-   mutter,  yctt   soiuo  oi'   tin 
woo<J.  white  popbir,  was  yet  (juite   nound,   and   still   Hhowed  tin- 
chi.sel-like  marks  of  the   l>ertver'H  incisors 

We  Ixif^an  the  work  of  Hinkin;^  with  haiicJ-^^ear.  After  ^oin;: 
through  five  or  six  feet  of  dark  coHee-coloured  peat,  wliicii 
hiter  proved  to  he  excellent  foi-  steamin;^  purpos«-s  when  dried 
we  encountered  a  bed,  or  lair,  of  water-worn  l>oulderH.  After 
<^oin^  throuf^h  this  rock-bed  we  were  in  quicksands  and  }>ould'jr> 
of  varyin*^  sizes  from  that  of  a  man's  head  to  many  tons  in 
weiifht,  with  heavy  water  also  to  contend  wiili.  We  soon  founfl 
the  ordinary  method  of  sinkin;;  a  surface  siiaft  in  Ijad  j^round, 
viz,  by  puttin;^  in  setts  ano  drivin;^^  pili^^^'  could  not  bo  -uc- 
cessfuly  pursued  there,  because  of  much  water,  larj^e  fioulders, 
and  the  lively  nature  of  the  sands.  The  freezin;^  or  conipressed 
air  processes  were  out  of  the  ijuestion  in  such  a  remote  place. 
I  therefore  determiu'd  to  adopt  the  caisson   system. 

The  first  caisson  we  built  was  14  feet  lonoj  by  7  feet  wide 
and  10  f»*et  lii^h,  with  three  setts,  made  of  6  inches  b}'  0  inches 
spruce  timber  and  planked  with  21  inches  spruce,  close  joints. 
It  was  built  3  inches  smaller  at  the  top  than  the  bottom:  the 
plank  ends  projecting  6  inches  above  top  sett.  The  windlass 
<^ear  and  sump  box  were  placed  on  the  top,  and  operations  began 
inside.  As  the  excavating  proceeded,  the  caisson,  with  the  added 
weight  of  the  windlass  gear,  sump  box,  and  men,  gradually 
lowered,  until  the  top  was  level  with  the  surface.  We  then 
built  another  caisson  exactly  the  same  as  the  first,  except  that 
it  was  the  thickness  of  the  planking  smaller,  thus  permitting  it 
to  telescope  the  first  one  6  inches,  therefore  the  bottom  of  the 
planking  rested  on  the  top  sett  of  the  first  one.  Placing  the  gear 
on  the  top  as  before,  we  resumed  work,  which  we  found,  how- 
ever, proceeded  very  slowly. 

Working  only  day-shifts,  we  often  found  in  the  mornings 
that  the  quicksands  had  risen  almost  to  the  level  of  the  previous 
morning.      We   frequently  encountered  large,  rounded,   smooth 
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lM)nl(h'rs,  altu^^t'tlior  too  liir«^o  to  lift  with  \viii«lla.s.s  ^^our,  iiw\  yet 
it  was  alinast  iinpossible  to  drill  them  for  hia.sting  because  of 
the  rising  (juicksands.  The  workiiiiMi  had  to  lay  boards  to 
stand  upon,  otherwise  in  a  few  inoineiits  they  would  be  fa»t  in 
the  sands  and  could  only  be  relieved  by  slippin*^  their  lKX)t8. 
We  found  the  number  of  cubic  feet  actually  exe^ivated  and 
hoisted  was  ten  times  greater  than  the  cubic  feet  of  space  made 
within  the  inclosure.  We  also  discovered  tluit  the  surface,  for 
a  radius  of  many  feet  around  the  shaft,  was  j^radually  lowerinj^, 
and  we  found  that  our  caissons,  notwithstandinj^  tlie  relief  taper 
be^^an  to  stick  fast.  We  then  laid  heavy  timbers  across  the  top 
of  the  caisson  and  built  scatlolds  on  them  and  ballasted  the 
scatiblds  heavily  with  stone.  Hy  this  means  we  manat^ed  to 
reach  the  depth  of  the  second  caisson.  We  then  built  a  third 
caisson  and  placed  it  on  top  of  the  .second  one;  but  we  found, 
on  resumin;^  work,  tliat  tlu*  risin;^  of  ibo  sands,  and  the  pressure 
of  the  lar^e  Ix^uldfrs  that  crowdt'(l  in  u|)on  the  sirles  of  the 
••aissons,  stopped  tlw  work  completely.  Wr  were  now  obli;;ed 
to  cea.se  hand  operations,  and  procure  and  transjHjrt  thither  a 
a  small  portable  steamplant.  to  which  we  attached  a  small 
hoistini^  i^ear  an<l  a  suction  ]>ump.  which,  by  close  attention, 
worked  well  in  pumpin;^  the  sands  with  the  water  :  but  our 
cai.s.son8  .still  stuck  fa.st.  held  in  the  ^rip  of  the  large  lx)ulder8  on 
eitlier  side,  that  had  crept  in  u|M)n  us  by  the  ever  movinj^, 
stt-althy  and  relentless  enemy,  the  siind.  We  dug,  and  pumped 
and  hoisted  almost  fiercely,  and  we  piled  more  balhtst  on  our 
.scaffolds,  but  our  efforts  were  in  vain  ;  we  were  held  as  .8oli«I  as  a 
ship  in  the  midwinter  Arctic  ice,  until  the  sides  of  our  c^iissou.-* 
groaned  and  showed  serious  signs  of  collapsing  from  the  great 
pressure.  Hut  Nova  Scotia  prospectors  are  resourceful,  so  we 
determined  to  attack  our  invisible  outside  enemies  from  the  inside. 
By  carefully  sounding  the  side  of  the  caissons  with  a  hammer, 
we  were  able  to  locate  the  l>earinirs  of  each  of  the  attackincr 
boulders.  We  then,  with  an  augor,  l>ore<l  tlu*oug!\  the  planking, 
and  .so  introduced   hand-drills   and   l)ored  into  each   rock   from 
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\2  iiichcH  to  2n  iiichcM,  acconlin^  to  their  iiH{utmU:*i  Mze,  then 
rhiirj^cMl  the  holen  with  (lyiuiiiiite,  and  connecteil  with  lon;^ 
fUHuft.  We  then  cut  tinilxTn  to  exactly  fit  endwayn  between 
the  Hides  of  the  cainrnjiiH,  and  drove  them  into  phice,  until  there 
wan  a  solid  woollen  wall  to  resist  the  force  of  the  blawting.  It 
was  a  venture.Honie  experiment,  but  it  wa«  entirely  successful. 
When  the  boulders  were  shattered  by  the  dynamite,  our  caissons 
were  relieved  at  once.  C)nce  a^ain  we  had  to  repeat  the  oper- 
ation before  we  reached  bed-rock,  with  the  same  result.  We 
found  the  surface  of  the  bed-rock  somewhat  rou^h  and  uneven 
but  we  were  able,  with  dry  pine  blocks,  and  touj(h  moss  for 
caulkint(,  to  hold  at  bay  our  ever-on-the-alert  enemy,  the  (|uick- 
sands,  thus  enabling  us  to  sink  comfortably  in  the  rock,  and 
thru  to  crosscut. 

Fifty  feet  north  of  our  shaft  we  found  the  lead  the  rirhrjrift 
ha<l  come  froin,  and  we  were  not  dissapointed;  its  value  warran- 
ted  the  eftorts  to  discovit. 

It  may  be  mentioned  that  we  found  the  bottom  of  the  pit, 
l)etwcen  the  decomposed  vetreta)>le  matter  and  the  top  of  the 
bed  of  rocks,  w;us  a  livin<^  mat  of  roots,  from  an  inch  to  tw^o  inches 
in  thickness,  which  was  evidently  in  process  of  growth.  I 
examined  it  very  carefully.  It  was  composed  of  a  wire-like 
fjrowth  of  roots  varying  very  little  in  size — a  little  larger  than 
rabbit-wire.  We  could  raise  yards  of  it.  all  of  it  holdimr 
together  like  a  mat.  It  occurred  to  me  that  many  of  the  bogs 
that  are  .seen  raised  above  the  level  of  the  surrounding  country, 
might  have  originated  in  this  way,  the  growth  being  from  the 
bottom  instead  of  from  the  top. 

DISCUSSION. 

Dr.  Poole. — At  what  depth  were  the  roots  r 

G.  W.  Stuart. — From  four  to  six  feet  from  the  .surface. 
I  think  the  peat  was  completely  decomposed.       The  ash  of  the 
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luttiT  w'iXH  |>ort'i'ctly  wliito  willi  lu)  Hiiiul  iit  ail.  1  concliultMl 
tlwit  tilt'  growth  of  the  |K*at  was  from  the  bottom  insleiid  of 
from  the  top.  There  wa«  an  alweiice  of  any  setliment  whatever. 
It  was  all  roots.  All  the  |K'at  cut  in  Ireland  has  from  seven 
to  ten  per  cent,   of  sainl  in  it. 

]\  II  Hkown  -Were  the  roots  alive,  and  did  they  .seem  to 
have  any  connection  with  the  peat  ? 

(i.  VV.  Stuart. — Yes,  the  roots  were  alive,  but  they  had  no 
connection  with  the  peat.      They  resle<J  on  the  l)ed  of  rock. 

I'hk.sidkni    IIavwaiu). — On  the  boulders  ? 

(J.   \V.  Stl'akt. — Yes. 

F.  II.   Mason. — It  is  remarkable  that  the  roots  were  ;^reen. 
riir  rfK)tM  could  not  have  !>een  connected   with   anythinj^  livin^f 
on  t  ln'  surface  ? 

I  r  IvoSN'A.N'. — You  were  not  able  t»)  <letermin(!  the  nature 
of  th«'  ;^ro\vth  ' 

(J.  W.  Sti'AKT — No,  I  have  often  regretted  that  I  <lid  not 
save  a  section. 

President  Havward— Did  the  l.nnldt'i*s  continue  all  the 
way  down  to  l)e<l  rock  ^ 

0.  W.  Stiart.— Yes. 

President  Hayward. — In  reference  to  your  coffer-dam. 
after  you  jrot  down  a  distance  and  encountered  boulders,  had 
you  built  another  one  inside,  a  little  smaller,  would  you  not 
have  overcome  the  ditliculty  you  encountered  by  drilling  an<l 
blastint^  the  rocks  ? 

G.  VV.  Sti'ART. — Xo.  The  (juicksand  wouKI  come  Initween 
the  outer  and  inner  ones  and  stop  us  completely. 


VUKsWY.sr  llAVWARf). — 1  liiul  All  oxfMTu?nC<.*  aUjtit  twoiit  V 
Hve  yoHi>  ii^o  ill  Mrtiiir  I  wan  working  in  twonty-Hve  feet  of 
(|  nick  Hand.  Ioohd  haikJ.  and  we  adoptt'd  the  Katne  principle  a« 
you  did  by  building  a  caiKMon,  putting  the  windlaaH  on  ti)\t, 
winking  it  down  and  Mtartinj^  a  .shaft.  'It  wam  afterwards 
nocfssary  to  build  a  brick  chimney  one  Imndrod  and  twenty  or 
one  liiindn  il  and   thirty  feet  in  height. 

\'\    r.    RoNNAN'. — What  di.staiice  W'l-s  it  to  lx?d-rock  ? 

(;  W  Sri'Airr.— -About  thirty  feet.  I  think  sfjiiie  of  the 
bouldirs  that  s  opped  our  work  had  crept  in  with  the  inovin;^ 
sands  as  much  as  ten  feet,  perhaps  more.  They  were  gradually 
creepin;^  in  ojj  us  as  we  went  down. 
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Ankylostomiasis:  **Mincrs'  Anemia**:  a    Resume 
of    European    Experiences. 

Hv   Fka\<  Is   William   (Jkav,    Ahmk*.    M«'m. 
lust.   Miiiini:   Kiij^incers. 

(Read  2vd  March  1906) 

The  mininj^  population  of  Kurope,  particularly  tliat  portion 
tn;^M;;(Ml  in  coiil  ininiii;;.  has  sutf'ored  con.si<lcrabl«*  inconven- 
iencM',  hoth  physical  and  pecuniary,  rroni  the  prevalence  in 
recent  years  of  a  <lisease  variously  known  a.s  ankylostonnasis, 
miner's  anemia,  h.ookworm  disease,  etc.  This  unpleasant 
experience   luis   l)een    clearly    purchased,    and    could    have  In-en 

oiiled  had  any  rej^ard  lM»en  paid  to  sanitary  conditions  undor- 
j^round.  The  followin;^  nofi*s  have  liccn  oolhited  from  various 
1.  irop'an  sourcos,  as  a  r«*sulL  of  somewhat  extended  readiii;^ 
on  the  suhji'ct.  rh«y  an*  writtiMi  purely  from  the  stand|Miint 
tin'  iiiinin;^  en;;ineor,  and  tlic  fact  that  oid}*  a  few  incndnMN 
of  the  medical  profession  have  any  intimate  AC(|Uaintance  with 
the  techni«|ue  of  minin;;,  or  actual  physical  conditions  under- 
{jround.  nuist  l)e  the  writer's  excuse  for  venturinj^  on  a  subject  so 

\y  lar^^el}'  medical,  but  which  from  its  dependence  on  local  con- 
uilions  and  systems  of  coal  extraction,  and  consi<lerin^  its  serious 
crtects  on  the  health  and  general  prosperity  of  the  miner,  is  cf 
vital  interest  to  the  nnnin;^  imlustry   in  general. 

Recent  Eui^lish  literature  on  the  subject  is  not  very  extensive, 
as  the  subject  has  not  been  so  forcibly  brout^iit  to  the  front  as 
it  has  been  in  France,  (iermany  and  other  European  countries. 
The  principal  authority  in  En;^'land  is  Dr.  J.  S.  Haldane  of  the 
Home  ( )tHce,  who  published  a  blue-book  in  11)02  in  connection 
with  the  outbreak  at  Dolcoath  in  Cornwall, »  and  one  at  the  end 
of  1})03,  detailin<;  the  results  of  a  visit  to  the  infected  districts 
of  the  continent. 2 

I.     Home  Office  Cd.  1318,1902.     Price  4d. 
a.     Home  Otlice  Cd.  1843,  1903.     Price  ad. 


S<»vonil  j»r\jMTM  on  the?  sunjcct    will   alwj   \h:   fouii'l   iii   i<t<  n' 
miinlKsrM  of  the  TraiiHaclionM  of  tlie   Inntitute   of   Mining   Knj^i 
neefH. 

An    oxcollrni     riiui'lbotik     i-^    jiuhliHlicd     hy    the    "  Colli*  ry 
(Jimnlijin"  at  a  nominal  cost,  which   has  harl  an  extended  cir- 
culation, and  a  Hcries  of  lucid   paperH  on   tin*    diueuAe  are  nov 
Appearing  fortnightly  in  tlje  Hame  paper. 

In  the  United  States  much  attention  has  been  given  U)  th< 
study  of  the  "  hookworm  diHease"  or  "uncinariasis"  (wliich  i 
for  all  practical  purposes  indentical  with  ankylostomiasis)  by 
Dr.  ('h.  Wardell  Stiles  of  the  Hygienic  La}>oratory  at  Wash- 
ington, who  in  1903  issue<]  a  report  upon  "The  Prevalence 
and  Geographic  Distribution  of  Hook  worm  Disease  in  the  Unite<^J 
States"'  attached  to  which  will  be  found  a  very  comprehensiv< 
bibliography  of  general  literature  relating  to  ankylastomijusis  in 
various  parts  of  the  world. 

lii^ccnt  continental  writings  are  more  voluminous,  and  apa?' 
from  the  monumental  works  of  Perroncito,  Leichtenstem,  L 
and  other  eminent  European  authorities,  wliich  are  purely 
medical  treatises,  reference  may  be  made  to  the  published  report 
of  the  commission  appointed  by  the  German  authorities  V 
en(|uire  into  the  Westphalian  epidemic,  and  to  various  article- 
that  liave  been  contributed  by  medical  correspondents  to 
"  Gliickauf,"  the  semi-official  organ  of  the  Westphalian  coal 
operators.  But  the  most  recent  and  perhaps  the  most  important 
conrribntion  from  the  standpoint  of  the  mining  engineer  is  a 
work  recently  published  by  Drs.  A.  Calraett-e  and  M.  Breton  ot 
the  Piisteur  Institute  at  Lille,2  which  covers  w^th  painstakinf: 
detail  the  whole  subject,  and  ivs  the  authors  state  in  their  pre- 
fiice,  was  in  part  written  especially  for  the  benefit  of  the  mining 
profession.  Attached  to  the  work  is  a  comprehensive  collection 
of  official  documents  issued  in  various  countries,  and  a  chronol- 
ogical index  to  all   literature   relating  to   ankylostomiasis  from 

1.  Hygienic  Laboratorj'  Bulletin,  1903,  No.  10. 

2.  L'Ankylostomiase  (An^miedes  Mineurs),  Masson  et  Cie,  Paris,  5  fr. 
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IS7n  to  the  prcHont  time.  The  work  luus  received  the  fullest 
Hppreciution  in  Eii^lainl  and  on  the  continent,  and  the  authors 
have  l>een  honoured  at  the  hands  of  several  learned  bodies  in 
reco^^nition  of  their  labours.  It  is  to  lx»  hopi'd  the  book 
may  l)e  publislicd  in  an  English  translation.  A  very  free  use 
of  the  text  luis  been  made  in  tho  fullowing  notes. 

As  will  be  ;;athered  from  a  study  of  the  natural  conditions 
mast  favorable  to  the  life  cycle  of  the  ankyloHtome,  it  is  chiefly 
•  be  found  in  tropical  and  sub-tropical  countries,  and  is  more 
especially  associated  with  low-lying  and  damp  localitien.  In 
the  temperate  zones  it  will  as  a  rule  be  found  only  where  these 
conditions  are  artiticially  proiluced.  Broadly  speaking  the 
^  arasite  will  be  found  to  occur  normally  on  either  side  of  the 
equator,  between  the  fortieth  parallels.  Within  these  limits 
the  disease  may  be  endemic,  ami  the  population  may  be  affected 
a  whole,  as  in  Kgypt  where  it  is  statcil  no  social  chws  is 
immune,  or  in  I'orto  llico,  where  practically  every  inhabitant  is 
more  or  less  infected.  (Jutside  these  limits  the  occurrence  of  the 
disease  in  anything  ;ipproaching  an  epidemic  fonn,  will  jus  a 
rule  be  incidental  to  industrial  operations  in  the  course  of  which 
an  artificial  environment  is  created  which  is  favourable  to 
the  propogation  of  the  jmmsite;  such  conditions  as  for  instance 
occur  in  the  neigliborhood  of  large  brick  kilns,  in  hot.  moist , 
unsanitary  mines,  and  in  deep  tunnelling.  Tlw  pei*sons  afrocted 
tiierefore,  are  likely  to  belong  to  <listinct  industrial  chuises,  and 
the  disease  will  assume  the  ivsj>ect  of  a  trade  malady 
n>erufskranklieit). 

The  disease  is  not  new,  and  Sandwith  suites  the  synjptoms 
of  a  malady  described  in  an  ancient  Egyptian  papyrus,  written 
so  long  as  3,450  years  ago,  leave  no  doubt  that  this  sickness  was 
well  known  to  the  physicians  of  that  far  off  day.  The  first 
recorded  description  of  the  ankylastome  itself  was  given  in  the 
year  1888  by  Angelo  Dubini,  who  discovered  the  worms  in  the 
intestines  of  a  young  Italian  peasiuit  who  liad  died  in  the 
hospital  at  Milan. 
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AcconJinj^  to  the  various  autlioritioH  cited   by  Dr.  Caliiiett*- 
Jink  lost  oiMJasis  is  eiideiiiic  over  the  whole  of  fclj^ypt,  Abyssinnia 
Kthiopia,  Jilon;^  the;  shores  of  the   lied  Sea,  and  in  fact  over  th' 
African  littoral  generally.       It   is   fairly   widespread  ainon^  th< 
natives  of  British  Central  Africa,^  which  considered  in  connection 
with    tljc    fact    that     ankylostomiasis    is    common    among    tli- 
at^riculturists  of    southern  China,  suggests  the    advisability   oi 
preventative  measures  in  the  deep  mines  of  the  Rand.       In  Asii 
it  is  found  over  tljat  portion  of  the  continent  e.xtendin;^    froni 
India,   throujih    Cochin    China   and   Siam    to  China  and  Core.i 
It  is  found  in  Japan,  j)articularly  round  Nagasaki,  in  Formosa, 
and  throughout  the  w^hole    of    the  Malayan    Archipelago.       In 
Australia  it  exists  in  the  northern  portion  of    the  island,  espec- 
ially in  Queensland.     In  America  it  effects    practically    all  the 
continent  lying  ])etween  the  fortieth  parallels.       The  American 
species  diliers  in  some  respects  from  the  (JId  World  ankylostonu 
))ut  these  differences  are  only  minor,  precisely  the  same  symptoms 
being  produced  by   their   presence   in   the   iiuman   body.       Full 
particulars  of    the    extent  of  hookworm  disease  in  the  United 
States  may  be  gathered  from  Dr.  Stile's  report  Ixifore  referred  to. 
Dr.  Stiles  made  a  visit  to  the  Southern  States,  in  the  winter  of 
1902,  studying  the    disease    on    the  ground    in    the    Caroliuas 
Georgia  and  Florida,  and  found  the  disease  widespread,  particu- 
larly in  sandy  districts.      In  his  report  he  writes:      "Speaking 
in  general  terms,  however,  the  facts  at   my  disposal  at  present 
seem  to   indicate   that  taking  the  southern  Atlantic  States  as  a 
whole,  uncinariasis  must  be  considered  as  one  of  the  most  com- 
mon and  widespread  maladies.     Among  the  whites  of  the  rural 
sand    districts    uncinariasis    is    apparently    the   most    common 
disease  found."     He  further  states  :  "  In  all  probablility  further 
study  will  show  that  in  Mexico,  Central  America  and  parts  of 
South  America,  hookworm  disease  is  more  important  and  more 
common  than  in  the  United  States."     Speaking  of  the  economic 
bearing  of   the    hookworm    disease,  Dr.    Stiles    draws  a    very 

1.     Journal  of  Chem.  Met.  &  Min.  Soc.  of  S.  Africa,  4901,  vol.  iv,.  pp 
^56—260.     Walter  C.  C.  Pakes. 
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depres.sin^  picture  of  the  poverty  and  mental  backwardness 
ainon^  the  "  poor  wliites"  of  the  infected  districts,  and  to  (piote 
further  he  says:  *' Considerin;^  the  subject  in  the  light  of  all  I 
saw  on  tlie  trip,  and  taking  what  1  believe  to  be  a  conservative 
view  of  the  subject,  I  find  it  exceedingly  ditlieult  to  escape  thi' 
conclusion  tliat  in  uncinaritusis,  caused  by  Uncinaria  aiiiericana 
we  have  a  pathologic  basis  as  one  of  the  most  important  factors 
in  the  inferior  mental,  pliysical  and  financial  condition  of  the 
poorer  classes  of  the  white  population  of  the  rural  sand  and 
piney  wood  districts.  This  sounds  like  an  extreme  statement, 
but  it  is  based  on  extreme  facts." 

In  Europe,  although  known  to  exist  since  the  date  before 
mentioned,  the  disease  never  assumed  a  serious  aspect  until  tlie 
alarming  outbreak  in  the  St.  (Jothard  tunnel  in  1H70,  from 
whence  it  is  extremly  probable  the  infection  was  carried  to  other 
parts  of  Europe  by  the  exodus  uf  the  wurknirn  at  the  com- 
pletion of  the  work.  Ankylostomiasis  is  said  to  be  endemic 
over  a  large  portion  of  Italy  and  the  luw-lying  plains  of  the 
Danube,  and  thf  Thciss  in  southern  llungaiy.  The  condition 
of  the  sulphur  miners  caused  by  the  extensive  infection  that 
exists  in  Sardinia  is  truly  deplorable.  More  detailed  reference 
will  be  made  to  the  disease  lus  manifested  in  the  coal  mines  of 
France,  (Jermany  and  Hungary,  at  a  later  stage  of  tliese  remarks. 

In  England  an  epidemic  of  a  mysterious  nature  broke  out  at 
the  Dolcoath  tin  mine  in  Cornwall,  whicli  was  eventually  traced 
to  anklyostome  infection,  and  this  also  will  bo  dealt  with  more 
fully  later. 

The  Ankylostovxe  duoilenale  is  a  panisitical  worm  belonging 
to  the  Nematode  order  (thread-like)  The  adult  female  is 
approximately  I  in.  in  length,  the  male  being  sliorter  and  thinner, 
and  easily  distinguishable  from  the  female  by  a  cliaracteristic 
umbrella-like  caudal  process  surrounding  the  genital  organs  at 
the  tip  of  the  tail.  The  adult  worm  of  both  sexes  is  provided 
with  a  formidable  suctoral   apparatus,   cousistiug   of  a   circular 
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iiioiilli  opi'iiin^.  fnrniMliud  with  four  incurved  teeth,  leadinj^  to  a 
Mtrou^Iy  mUH<-uIar  eHopha^jun  which  acts  like  a  puinj),  tlie  whole 
forming',  to  .juote  Dr.  Cahiiett,  "  a  veritable  cuppitij^'-j^laHs/'  The 
iifiuK!  of  hof)kworm  popularly  applied  to  the  ankyloHtoinc  in  not 
(hrivid,  as  would  at  lir^t  ni^^dit  appear,  from  the  hooked  teeth 
with  which  it  w  ho  lil>erally  provided,  hut  from  tlie  fact  tliat 
tlie  head  of  the  worin  is  bent  round  like  a  hook,  the  mouth 
hvAi}^  on  tlie  un<ler  surface. 

The  natural  habitat  of  the  adult  aMkylosto;ue  \h  the  mnall 
intestine  of  man.  Here  the  female  lays  her  egf^s  in  enormouH 
numbei-H,  commencin<;  to  do  so  the  day  after  impregnation. 
The  eggs  are  very  minute,  about  ^|,o  inch  by  too  ioch,  oval  in 
form,  and  delicately  transparent.  They  are  provided  with  an 
inner  membrane  wliich  in  conjunction  with  the  concentrated  fluid 
interior  exerts  a  great  osmotic  pressure,  and  rend«rs  the  eggs 
ahiiost  imporinfable,  conse<jUently  they  possess  extreme  [>owers 
ol"  resistance  to  outside  agencies.  They  pass  out  of  the  IxxJy 
with  the  fjeces,  unusually  partially  developed,  but  development 
to  the  larvel  stage  in  the  body  itself  is  prevented  by  the  natural 
heat  and  the  lack  of  oxygen  in  the  intestinal  pa.ssiige.  After 
leaving  the  body  the  conditions  necessary  to  hatch  out  the 
larvie  are  waruith,  moisture,  and  the  presence  of  oxygen.  All 
these  conditions  must  exist  together,  and  if  any  of  them  are 
aUsent  development  will  not  take  place.  Below  a  temperature 
of  ()8  degrees  Fahr.  or  a]x>ve  98  degrees  Fahr.  development  is 
retiirded  or  entirely  prevented,  Given  favourable  conditions, 
however,  the  eggs  will  hatch  out  very  quickly,  the  time  varying 
from  several  hours  to  two  days,  accoi*ding  as  the  conditions  are 
more  or  less  suitiible.  The  young  larva  is  very  active,  and 
before  hatching  may  be  observed  coiling  and  recoiling  itself 
with  extraordinary  rapidity  within  its  shell.  When  it  succeeds 
in  breakinor  out  and  emerores  as  a  free  larval  worm,  it  com- 
mences  to  feed  voraciously  on  the  faecal  matter  suiTOundiug  it, 
and  grows  rapidly,  changing  its  skin  on  the  second  or  thiid 
day.     At  the  end  of  from  four  to  six  days  it   commences  to 


AXKYL08T0MIA8I8  :     "  MlHtRS'    AVtMIA.'*  -OKAY.  81 

Hecrote  ti  vitroous  transparent  tluid,  jrradually  limis  Oh  mobility 
and  Ixjcoiues  ri;,n(l.  and  within  four  or  Hv.'  d;ivs  i^  coinph  U-ly 
.•nveloixHi  in  a  smooth  yeUoxvish  d.  ^    ale.  imiJ^Tvioufi 

lo  water,  which  enables  the  larva  to  resint  with  oaae  physical 
and  chenncal  inlluences  that  would  have  been  fatal  to  it  when 
newly  hatched.  The  larva  at  this  sta^e  posaeaae^  remarkable 
vitality,  and  ha.s  l>een  observed  by  Loosh  to  live  for  a  period  of 
100  days  when  iinnu-i-sed  in  water,  which  is  said  to  be  a 
iuc<liuni  well  suited  for  the  preservation  of  the  encysted  larvw. 
They  have  also  Uu-n  known  t4>  resist  desiccation  prolon^^cil  over 
tiv"  days. 

This  HtaiTo  coinplet.'s  the  development  of  the  ankyh>8t^,me 
">ut.si(k.  the  human  host,  and  it  awaits  an   op|Kirtuiiity*  to  gain 
ntrance  to  the  Uxly.     It  was  formerly  supj^ised  the  larva  of 
Im'    ankylostome   could   develop  into  a  sexually   mature   free 
.  Imlxlite  capable  of  pHxluri  ^h  and  diRseminating  infection 

•utsidr  of  the  human  or-au,Mn.   but  this  theory  is  not  now 
"cepted.      The  encysted  larva   may  crain  entrance  to  the  Ixxly 
ither  throuijh  the  mouth  by  swallowing;  (,r  t>       :   I»  the  skin. 
rhe  i)Ossil>ility  of  this  latt,  ,.  nuJ.  ..f  infection  ,..>  .,.r  sometime 
disputed  by  several  i  les.  es|KTially  in  Oernr     • 

I'Ut  the  extensive  researches  of  J)r.  Lofws.  of  Caii-o.  whose  <  ... 
tisions  are   endoi-se*!    by   Dr.  C  alm.^tte  and  Dr.  Haldane.  have 
imved    beyond    doubt  that   th.    mry.uHl   larva  can  i)enetrat« 
io  pon>s  of  the  skin,  pass  with  thr  bh^Hl   str-am  to  the  lunjr». 
id  from  there  find  its  way  into  the  and   Hnally  the 

>mach.     A  i>eculiar  feature  of  the  n'cent  epidemic  at  Dolcoath, 
'inwall.  was  the  prevalence  of  pustular  cut  eruptioiw 

-Miown  by  the  minera  as"  bunches."  and  many  authorities  reconl 
instances   of  cutaneous    inf  ,   accomp.  ankylostome 

uifection.     These   eruption^   ..<j._ui-   more   paiUcuiarly  on  Uioh.^ 
I)ortions  of  the  Ixxly  which  are  exposed   to  . 
Hirty    water    or    mud,    the  chief   vehicles  of  .uMLii.ii.       iuc 
acysted  larva,  bein<r  :ibK^  tr,  r.  >isi    ,  compai-atively  long  period 
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ot  (Irvii'K'i  can  u1m«».  ar«<»i.iiii-  to  CalmctU;,  \)*'  trHiiMjMirt^*!  \)\ 
air  lurrenU,  iiinl  uxny  HimI  «*iitrttiici-  lliniu;;h  the  reHpirati>i  v 
orgiiiis,  hut  tlti-  iii..«l.-  of  Iiif.rtir.il  is  i .r. .] .alilv  i  xr'cptionaL 

When    the    ciic^  >jLi<i    lai  \  a   i«a'jii<''  uil*   sioiuuch  the  prol«-«  ' 
ivf  covering  of  chitin  is  Hoft<*n<rcl  hikJ    hx>Hc*iie<l,   |xTiiiittiii;^   t' 
worm  U)  (liHtnpi^o  itsi^lf  fnjiii  it**  envelope,  for  which   it  han  i 
longer  any  need.      Dr.  Cahnette  remarks   that   tJie   envelojj*- 
not  di.s.Holved  by  the  gastric  juices  as   has   Ixjeii   supp<j«eil,   hi 
merely  relaxed,  he  having  found  IxAh  the  pancreatic  and  int< 
tinal  juices  (|uite  negative    in   their   action   on   the   niHtcrial  of 
which    the    covering    is    composed.       Aft<T   remaining     in    li 
stomach    sulliciently    long    U)    divest    its<*lf    of    the    covering 
— the  stay  there  never  exceeding  fifteen  hours — the  lilx-rat' 
ankyhistome  passes  into  the  du(Klerium.      Ifcre  its  growth  is  at 
first  slow,  but  after  a  week  a  provisional   mouth   cavity    mak* 
its  appearance,  which  is   gradually   mcxlified,   until    finally   t'l 
CJjmplete  dental  apparatus  with  its   four  curved   teeth    is   p« 
fccted,  and  in  fronj  four  to  five  weeks   after   the  infection   tli. 
sexually    perfect    adult    ankylostome    is  evolved,  and    another 
cycle  commences.     The  worms  attach  themselves  by  their  teeth 
to  the  mucous  lining  of  the  intestines,  in  which  they  bury  tlnir 
heads  deeply;  sometimes,    indeed,   they  penetrate   to  the   suh 
mucuous  membrane  and  exist  in  a  sort  of  blood-bath,     Thev  do 
not  remain  in  the  same  six)t  all  the  time,  but  move  about  from 
place  to  place,  so  that  the   bites  are  more   numerous   than  the 
actual  number  of  the  worms.     If  no  fresh  infection  occurs,  the 
worms  will  decrease  in  uumbera  and  gradually  die  off',  but  they 
have  been  known  to  live  from  five  to  seven  yeai*s  in  the  intes- 
tines. 

It  does  not  appear  that  the  Ankylostonie  duodenale  can  exist 
in  any  other  host  than  man.  Various  experiments  have  been 
tried  to  infect  horses,  mine  rats,  rabbits,  dogs  and  mice  with 
preparations  of  ankylostome  larva?,  but  in  every  case  with 
negative  results.     Dr.  Bruns,  of  the  Gelsenkirchen  Institute  of 
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BacU'riuloijy.    before  the   Berlin  coiifereiici-   «mi    aiikvloMMijiin.si.s 
in  I!)03,  detailed  hoiiio  exi>eriinents  on   lii^dier  antliru|)<)id   a|)e« 
hroii^dU  direct  from  the  tropicH.     The  animals  wore  given   food 
conUiinint(  the  encysteil    larva-  of  the  ankyloMtonie,  and  niicro- 
Hcupical  examination  of  their  faeces,  after  the  lapw?  of  tho  ordin- 
ary incuUition  jioriod,  revealed  the  preHence  of  eg^H  in  no  wise 
to  l»e  distinguished  from  those  cont^iined  in   human  faxrcH.     The 
eggs  develoi>ed   to   young    larva*,   also   exactly    resembling  the 
ordinary  young  ankylostomc,  but  the  adult  worms   were   (|uitc 
dissimilar,  Ijeing  unencysted,  longer,   more  active,  and  incapable 
)f  reproduction.     The  ankylostomc  would  appear,  therefore,  to 
iK)ssoss  an  «)rganism   highly  sj^'cialized    for   life   in    tlie   human 
^mIv,  and  to  1m«   incapable  of  repnKJucing  itself  except   in    the 
manner    previously    descrilH^i.      The    worms   c^innot    repiiMluce 
insi<le  the  Ixxly.  and.  therefore,   for   every   adult    worm   present 
the  host  must  have  aKsorlxnl  an  iMicyst^"*!   larva.      Direct    infec- 
tion from  iKjrson  t*)  person  is  not   i>ossible,  actual    contact    with 
•Mmtaminattnl  matter  being  ntHressjiry  t^j  contract  jnfrrti.m. 

The  symptoms  accomi»anying  the  presii,, .  ..i  mi-r  numbei-s 
of  ankylostomes  in  the  human  organism,  and  constituting  the 
•  li.seased  condition  known  as  "  ankylostomia.sis.'  bear  a  marked 
resemblance  t^)  those  accompanying  iMMnicif>us  anemia  and   the 

•hlonxsis  of  young  women.  The  skin  of  the  face  becomes  pale, 
assuming  a  wa.\y  apiK'arance  a.s  th.-  disease  advances;  the 
mucous  membrane  of  the  lipa  and  the  inner  surfiice  of  the  eye- 
lids lx»come  blo<Kile.ss,  and  the  tips  of  the  ears  liave  a  greyish 
hue.  Pains  are  experienced  in  the  region  of  the  stomach,  .some- 
times accompanied  by  distention  of  the  alKlomon.  Diarrh<i'A  is 
a  feature  of  the  disetise,  originating,  no  doubt,  in  the  intestinal 
irritation  set  up  by  the  worms,  and  this  alternates  with  an 
oKstinate  constii>ation.  The  fa?ces  pn'.sent  often  a  brownish  or 
reddish  cast  owing  to  the  bleeding  of  the  intestines  fmni  the 
l)ites  of  the  worms.      As  in  all  <liseases  of  this  nature,  the  apjx- 

ite   is  capricious    and    irregular.   Mjmetinies   abnormal   and   at 
other  times  poor.     The   taato   lx>comcs  perverted,   the   sutferer 
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evincin>(  a  dcHire  for  Huch  tliiii>^»  an  picklcM,  rtalt  uii«l  <iiri.  I ' 
StiliH  lu.ikcH  ext4rii«ivc  reiimrkft  on  thin  fenlure,  which  occui 
yory  fre(|U«iitly  ariioii^  the  "  jKXir  whiten"  of  the  8outh«Tu 
StatoM,  where  he  found  ciihch  of  "  Band -lapping,"  "  rewin  ch«;w- 
in^'"  and  "dirt  eating,"  and  ho  remarks  that  thiH  j>erven4ion  of 
ifxsU'  nmy  be  "  clasHed  witJi  the  chewing  of  slate  piMicils,  n-sin, 
vifWW,  sucking  of  lemons  nnd  salt,  kc,  a«  an  abncirnial  apfx-tite 
due  to  the  anemia  and  .iLnni  iiuil  rondition  of  the  intestinal 
tract." 

The  effected  pcrfK)n  sutlers  from  dizzineas  and  palpitatio;.. 
and  from  sliurtness  of  breath  on  the  least  exertion  ;  he  ha« 
fronUil  headeaches,  becomes  extremely  sensitive  to  cold  and 
loses  all  desire  for  work.  In  the  final  stages  of  the  discii 
dropsy  may  supervene,  and  the  sufferer  is  reduced  to  a  condition 
of  general  debility  that  renders  him  an  easy  prey  to  otl 
diseases.  In  some  cases  effections  of  the  .skin  may  be  present 
as  before  mentioned,  and  a  bronchial  catarrh  has  been  noticed 
by  Belgian  doctors,  as  sometimes  accomjjanying  the  other 
symptoms.  These  latter  symptoms  are  prol>ably  due  to  the 
irritating  efiect  of  the  larva3  when  effecting  their  entrance 
through  the  skin,  but  the  main  symptoms  are,  without  douVjt, 
the  result  of  the  anemia  consequent  on  the  altered  condition  of 
the  blood,  whieh  is  the  most  prominent  result  of  the  presence 
of  the  worms.  The  proportion  uf  the  red  corpu.scles  in  the 
blood  is  largely  reduced,  and  the  distinctive  feature  is  the 
marked  increase  in  the  proportion  of  eo.sinophile  leucocytv- 
colourless  corpuscles  of  the  blood,  so-called  from  the  fact  that 
they  are  readily  stained  by  eosin,  and  under  the  microscope 
aftbrd  a  means  of  diacniosis  that  has  been  found  of  value. 

The  symptoms,  of  course,  are  progressive,  and  are  not  the 
same  in  all  classes,  the  resistance  of  the  individual  playing  an 
important  part.  The  severity  of  the  anemia  is  dependent  on 
the  number  of  the  parasites  pre.sent  in  the  inte.stines  and  the 
length  of  time  they  have  been  there,  modified  by  the  powers  of 
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rcsistanre  posstssi'd  hy  tin*  jwrHoii  attacked.  Some  ]M'i*H()nH  infty 
cany  iiiiiiiIh'i*s  of  tlio  woriiiH.  «|iiiU'  unc<)iis<"ioiiH  <jf  the  faot,  and 
to  all  apptaraiici*  |Mis.HrsMiii^  ;;(khI  lualtli.  Tliis  fact  led  the 
(i«'nnaij  d(K*t4)i*H  to  HcjMiratc  iUo'iv  aiikylohtoiniaHiH  putientM  into 
two    classi's  -    wonn-carricrs "   and       worni-HJck  The    Hrst- 

naiiicd  claMs  inchid«'d  thosi*  |M'i-sonM  whom*  dejecta  containtnl  the 
ova  of  the  ankylustonie,  \ni{  wlio  were  not  apparently  unhealthy. 
The  second  class  was  conipos<>d  of  thow  in  whom  the  ravajje« 
of  the  worms  had  ho  far  advanced  as  U)  luwuinu  all  the  charac- 
teristics of  a  disease,  the  |)«itient  iK'in;;  visihly  anemic,  and  ex- 
liihjtint;  plainly  the  peculiar  symptoms  of  ankylostomiasis^ 

Tlie  hlo«Ml-suckin;j  propensities  of  this  creature,  while  suthc- 
ieiitly  serious,  do  not  alt<»;^ether  explain  the  marked  alteration 
which  takt's  |>lace  in  the  character  of  the  hltMHl,  and  sev»?ral 
authorities  incline  to  tin*  opinion  that  the  parasite  s<»crete«  a 
toxin  which  caust's  this  alt«'red  percenta;^e  of  the  blo<Hl  constit- 
ut'uts.  Sandwith.  referring  to  fatal  cases  of  ankvlostomiaMis 
that  ha<l  come  undi*r  hi^  f.hs(  rvation.  states: — 

"The  actual  cause  ..i  d«alli  \\.i>  rxhaustion  from  utter 
aUsence  of  rallying;  |M)wer.  It  is  <litilcult  to  believe  that  the 
patholo;^ical  eti'ects  are  induced  (»nly  by  hemorrha<^e  from  tlie 
daily  suction  of  scores  or  even  }iun<lreds  of  worms.  In  addition 
to  this  loss  of  blotni  we  have  general  tliickenin;j  and  defenera- 
tion of  the  duo^lenum  and  jejunum,  and  con.He(|Uent  interference 
with  normal  di;jestion  ;  then  non-a.Hsimilation,  and  eventuall}*  a 
|)nK'e8H  of  slow  starvation.  It  is  also  wortliy  <if  note  that  there 
may  Ix*  in  proloni^od  civses  some  si»lf-|>oisoning  from  the  jj^reat 
numU'r  of  bites  in  the  intestines  containing;  ill-di^est<Kl  and, 
perhaps,  decom|xxsini^  fo<^Kl." 

In  prolonged  and  .severe  cases  of  ankyhKstome  infection  the 
outward  symptoms  of  jmleneas,  etc.,  are  sutficiently  obvioiLs,  but, 
as  iH'fore  meiitione*!.  not  all  *  worm -carriers  "  exhibit  outward 
symptoms,  and  the  recotjnized  and.  ix'rhaps.  the  only  absoluti* 
test  f<n-  the  presence  of  the  worms  is  micriKscopical  inspection  of 
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till-  |j»<.v  ,.,(  ihfovnof  til**  worinK.      I)i*.  .Stil<*H   ^ivoK  a  «juicU 
aui]  n-iuly  iiMtli«H|  for  pn-liniiiinry  iVm^pum'iH  cif  HUHp<*ctc*<l  caw'- 
AUmt  an  ounce  of  fn-nli  f/i*<-«'M  an*  {>laci*d  on   a  Hhe**t   of   whit' 
l)lr>ttiii^  pajMT  an<l  allowcnl  U)  Mtand  for  frrjm  twenty  niinut<*K  t- 
an  hour.      In  nifdiuni  or  Hoven^  caMes  of  ankyloHUiniia«iH  a  re<l 
dish  brown  stain  will  \h-  left  on  the  hlottin^  paper.     The  blrxxl 
•  xainination  for  ankylostonio   infection  is  l>aMe<l  on  the  projK>r- 
tion  of  eo.sinophih'H.     Th»»  Hn^er  of  the*   person   under  examina 
tion  is  pricked  with  a  needh*,  and  tlie  resulting  drop  at  ))\(hk\  i 
sniciired  on  a  .slide,  whicli  before  examination  under  tlie  niicn> 
scope  is  tieated  with  eosin  clye.     This  metli^xl    is  rjuicker   and 
less  repu<^nant  than  fjecal  rliaj^nosis,  aiid   wliile  not  ab.solute,  as 
there  are  other   int»'stinal    para.sit<?s  which   have  a  similar  effec* 
on  ilie  I)|(M)<1  corpuscles,  it  is  .still   very  accurate,   and   att'ords   a 
rapid  and  cleanly  method   especially  applicable  to  the  prelimin- 
ary examination  of  lart^e  numlM'rs  of  men.      It  ha.**  Wen  larcrely 
used  in  Enj^land  by  I)r.  HaMane  in  connection  with  his  enfjuii 
ies  i!i  the  mininir  centres  of  that  country. 

'riiymoi  and  male-fern  are  tlie  two  druf^s  usually  adminis- 
tered to  expel  the  worms.  Thymol  is  preferred  })y  the  Ameri- 
can and  En«^lisli  profession,  while  in  Germany  extract  of  ma). 
fell!  lias  been  very  generally  u.sed  in  connection  with  the  We.st- 
phalian  epidemic,  The  use  of  these  drugs  is  not  unattended 
with  danger  wliere  the  patient  is  weak,  but,  as  a  rule,  two  and 
rarely  three  doses  are  sufficient  to  expel  the  worms.  In  som* 
eases,  how^ever,  repeated  doses  will  not  do  this,  more  especially 
where  the  infection  is  of  long  standing.  After  the  parasite^ 
have  been  removed  the  debilitated  constitution  of  the  patient 
re«juires  to  be  built  up  by  means  of  a  nouri.shing  diet  and  the 
a«lministration  of  iron  in  some  form.  Where  the  disease  has 
not  progressed  too  far  the  patient  will  usually  make  a  rapid 
recovery,  but  after  a  certain  stage  the  health  remains  perma- 
nently impaired,  even  when  the  worms  have  been   all   expelled. 

Westphalia. — Ankylostomiasis  has  been  known  to  exi.st  in 
the  mines  of  Westphalia  since  1886,  and  during  the  years  1892 
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to  IS!).')  on<|uiri(>M  wtTi'  Umiii^  iiimlt*  at  i\\v  inHlHiice  of  the  Ger- 
man (lopartiiii'iit  nt'  iiiiiit>H,  Init  no  further  hU'Jih  were  at  that 
time  (JeenuMi  lU'cesMnry  than  the  (•xauiination  of  fcjreijjn  miners, 
more  e.speeially  those  who  came  frt>m  the  bricktieldH  of  lii'lijium, 

ind  a  su{M>rfi(Mal  cxaminHtion  nf  the  in)(Ijr^rt)un<l  employees  at 
the  various  mines  by  a  mrdieal  otKeer  as  tlie  men  Hhnl  pawt  on 
pav  <hivs.  That  there  was  no  reiiMjii  f(jr  ahirm  will  b<'  i'atheretl 
fioin  the  figures  following;.      I'p  to    iHiH)  these   show    a    ste*idy 

Increase  in  the  numl)er  of  ea.ses,  btit  it  will  1h*  notiil  that  a  very 
i.i{>i<l  rise  t«K>k  place  in   I  !)()0  :  — 

|.S!M;.      107  ciUHi's  in  1()  mines  =     ().4  per  10.000. 

=  6.2 
=  4.1) 
=     4.4 

=  11.7 

=  40.t) 

=3  52.9  1st  i>  mths.  (jnly. 

li    i?*  vi  ry   ;;;rnerally  ailmitted  that  the   intrtMJuction  by  tho 
L:<>v»'rnment   in    the   early    part   of    1000   of   compulsory    wator 
^prinklin;^  in  all  dusty  and  ti»'ry  mines,  explains  to  a  very  larjje 
xtent  this  sudden  increase  in  tlie  extent  of  the  infi'ction.     The 
•hject  nf  the   sprinklin;;  onler  wa«  to  lessen  tho   danger   of   fire 
and  dust  ex|)losions,  which  in   the  |Mist    had    caus«»d    the   loss  of 
many  lives,  and  this  ohji«et  was  aehie\ed.      The  onJer  was  very 
thnn>u;,d»ly  carried   out.    pip<'s   b«'in^   laid   all   over  the    mines, 
provideil  at  convenient   distanc«'s   with   spniying   nozzles  which 
listributed  water  in  the   form  of  a  tine  du.st.      Before  and  after 
very  shot  the   workin;^   places   were  spraye<l    most  effectively, 
ind   the  whole  mine  was   tilled   with    moisture.     Some   persons 
leny  that  the  sprinklin*;  order   was  alto<;ether  re«|)onsible  for 
I  he   sudden    increase,    but    their   exiU't   coincidence    is   at    leaAt 
sj^niticant.      The  majority  of  the  coal  w^ams  in  Westphalia  have 
.1  very  hii^h  ])itch.  and  one  n\sult  of  spniyinj;  was  that  the  sur- 
plus w;it«'r  tliuvrd  IwK'k  into  thr-    levrlg.    carrvint;   with    it    in    a 
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.lilutoci  HUt...  iK.KioiiH  of  niiy  fa««l   umlUr  with   whicli   it  <ni„. 

into   coMUct.     I),.    T.nliolt,   the  chi..f    „„.,Ji,..„|   „tH.,-.r   of   tl,. 

Knu|,,«ch«ftM-Vi.,viM,    Nt,it...d   U-foro   the    JJ-rliM    <;<,r,fer.-.ie,-    ol 

190a.  hiHlH-li.f  thnttheincrcawin  the  numtxr  of  cas^-s  „•«. 
(Itio  to  the  Rj.rinkliiifj,  which  .hli.tod  ,.,ul  dJHtribnted  th.-  f;.-  - 
and  acted  a«  a  vhiclo  to  cairy  the  ova  to  every  part  of  i 
■Mine,  lH-.sid,.s  provi.JinK  tl'e  moisture  m>  necessary  for  the  devl 
<.I.".^-nt  of  th..  larva  fron,  th.  ..j;g.  Further,  the  surplus  w«t.-r 
.n  many  umtancs  drained  into  a  central  sump,  an.l  was  us..d 
over  ajran,  for  sprinkling  with  the  result  that  the  eggs  and  larva- 
were  <h.stnbuted  broadcast  over  the  mine,  thorouKhK-  inf.-otin.. 
It  in  every  part.  " 

The  oversittht    and    jroneral   responsibility   for  the  general 
health  of  the  miners  of  Westphalia  is  vested  in   the   hands  of  a 
body  known  as  the  Knappschafts-Verein,  which  is  a  compulsory 
provKJent  society   under  government   supervision/    It  is   sup- 
ported  by  contributions  from   the  miners   and    by  grants    from 
the  coal  operators,   and    has   its  own   medical  officers.     At  the 
urgent  re,,uest  of  the  coal  operators,  who   were  justly  alarmed 
at    the   senous    spread    of    the    infection,    this    body    in    190-^ 
appomted  a  special  commission,  which   has  since   been   actively 
engaged   in   fighting  the    disease.     It   formulated  .special   rules 
and  inaugurated  a  vigorous  campaign  of  education  and  preven- 
t.on.     I  he  use  of  sump  water  in  sprinkling  was  forbidden,  and 
arrangements  were  made  for  extended  medical  examinations  of 
personnel  at  the  infected  collieries.     Up  to  the  time  when  the 
com„,ss,on  took  over  the  general    direction    of   the    mea.sures 
adopted  for  the  extirpation  of  the  infeation,  the  medical  exam- 
mat.ons,  as  before  mentioned,  had  been  made  on  pay  days  and 
were  very  superficial.     Such  persons  as  the  eye  of   the  doctor 
picked  out  as  showing  anemic  symptoms  were  sent   to   hospital 

zed  that  tins  procedure  was  not  sufficiently  far-reaching,  and 
that  while  the  distinction  between  ■■worm-sick"  and  "  ^orm- 
carriers     was  absolutely  correct  from   a   clinical   point  of  view 
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tlie  worm-carrior,  even  tlioujjjh  apparently  healtliy,  was  a  focus 
of  infection  and  a  menace  to  the  healtli  of  those  who  worked 
with  liini.  The  l)oard  of  mines  at  Dortmund,  ibsued  an  order 
callint;  upon  tlie  coal  owners  to  arran«^e  for  a  microscopical 
examination  of  the  fiDces  of,  at  least,  20/^  of  the  underground 
force,  and  where  infection  was  known  to  exist  or  was  revealed 
by  this  partial  e(|amination.  the  fjijces  of  every  person  employed 
undcr^^round  w«'re  to  be  seperately  examined.  By  this  means 
it  was  hcped  to  obtain  an  exact  knowledi^e  of  the  extent  of  the 
infection.  One  of  the  many  ditliculties  to  be  overcome  was  the 
provision  of  a  sutKcient  number  of  examiners,  as  owin^  to  the 
similarity  between  the  eirjrs  of  the  ankylostome  and  those  of 
other  intestinal  worms  a  special  trainin;^  was  necessary  before 
the  microscopists  became  expert,  and  it  was  further  found  that 
50  slides  a  day  was  all  that  one  man  could  examine,  owinj^  to 
the  very  exacting  nature  of  the  work.  It  is  liardly  necessary 
to  enlartre  on  the  elaborate  orpinization  and  apparatus  re(|uired, 
and  the  enormous  amount  of  not  overpleasant  work  that  this 
task  involved,  but  the  results  obtained  fully  justitted  the  under- 
taking^. Othcial  ti^^ures  jriven  in  "  Uhickauf,"  in  November, 
1!)03,  showed  that  out  of  a  total  of  188,730  men  in  the  Dort- 
mund district,  17,161,  or  9.09  .  were  the  victims  of  ankylos- 
tome infection,  the  percenta;;*'  of  infected  men  to  the  total 
employed  underj^round  ranking  at  different  collieries  from  2  ^ 
to  28%. 

In  order  to  affonl  these  men  proper  treatment,  portable 
hospitals  were  provided  by  the  Knappschafts-Verein  at  the 
various  collieries.  To  these  hospitals  were  sent  all  thase  men 
whose  dejecta  contained  worm  eggs.  They  were  put  through  a 
course  of  treatment  with  extract  of  male  fern,  and  al)Out  97% 
have  been  discharged  from  hospital  jvs  cured.  Before  being 
allowed  to  resume  work  underground,  these  men  must  hold  a 
certificate  that  they  are  worm  free,  and  must  present  themselves 
for  another  examination  within  six  weeks.  In  a  small  percent- 
age of  the  cases  treated — 1.5% — the  extract  of   male   fern   has 
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failr*!  to  »iriv«'  out   all    llif  worm,   and    /m   fnrtlior  rlo«M»«i   riii^ht 
oncJaiij^ifr  i\w  health  of  the  men   they  are  diHchar^cd  "  uncurod. 
and  not  U*in^  allowed  to  work   underground   tuu»t   find   Hurfar- 
enjploytnent. 

Adecjunto  closet  acco!uiiif>lation  underj^round  is  enjoined  l»y 
law  on  all   mine   ownerw.     The   closets   are   usually   iron    pails 
Htron^rly  made  with  ti^litly  tittinjr  lids,  and  often  with  inj^eniou- 
unanj^ements  to  prevent  the  soiling  of  the  seat.      Any  man  who 
defecates  in  the  mine  and  does  not  use  the  closet  provided,  is,  ii 
discovered,  sent  to  prison   without   the   option   of  a    fine.     Tli< 
pails  are  looked  after  and   k<,'pt  clean   hy  men  specially  detailed 
to  do  this  work.      In  the  ni;;ht    time   men   collect  and    load  tlw 
pails  on  to  special  trucks,  on  which   they  are  desjwitched  to  thf 
surface,  where  the  pails  are  emptied,  washed  out  with  hot  water, 
and  finally  sterilized  in  a  steam  cylinder  before  l>ein^  sent  down 
below  ^rround  rt<rain.      At  some  Westphalian  collieries  the  man- 
a<,'ement    have    provided    water-closets    of    a    rather    elaborate 
nature   on  the  surface    for    tlie    use    of    the  employees    before 
descending  the  mine.     This  commendable  innovation   has  been 
found  to  work  satisfactorily  in  practice,  and  is  becoming  more 
general. 

Numerous  attenii)ts  liave  been  made  to  disinfect  the  mines 
by  the  use  of  such  substances  as  lime,  carbolic  acid,  permancran- 
ate  of  potash,  sulpiiuric  acid,  &c.,  but  without  .success.  The 
disinfection  of  a  mine  whose  various  roadways  total  up  to, 
perhaps, i)ne  hundred  miles,  is  obviously  impracticable,  not  only 
on  the  score  of  the  cost,  but  because  in  order  to  be  effective  the 
disinfectant  must  be  applied,  at  least,  daily.  Further  the 
encapsulated  larva  is  very  difficult  to  kill,  and  can  live  for 
twenty-four  hours  in  a  l-in-500  solution  of  coiTosive  sublimate. 
Those  substances  which  would  effectually  kill  the  eggs  and 
larvie  are  mostly  inadmissible  in  the  confined  airwa^^s  of  a  mine 
on  account  of  their  corrosive  nature,  and  their  strong  odour, 
and  it  was  finally  realized  that  attempts  to  disinfect  the  road- 
ways of  a  mine  were  quite  fruitless  and  the  idea  was  abandoned 
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.ntiroly,  all  efforts  boin^  concentrated  on  the  prevention  of  the 
iitrrtnce  of  new   infection. 

Thanks  to  the  severe  measures  adopted  and  the  energy  dis- 
played in  their  promulgation,  the  Wt-stphalian  epidemic  ha« 
now  heen  got  into  very  njanageabb  limits,  and  will  be  steadily 
stamped  out,  although  it  will  be,  probably,  several  years  before 
it  can  be  regarded  a.s  extirpate<l.  IVobably  in  no  other  country 
could  such  drastic  laws  1)6  enforced  a**  were  paaaed  in  (iermany 
in  regard  to  this  disease.  Considerable  distwitisfaction  wa« 
aroused  among  the  miners,  whase  freedom  wa-s  restricted  by  the 
necessary  measures  taken  to  limit  the  infection  by  preventing 
men  from  ninving  round  from  one  colliery  to  another,  and  the 
men  also  sutl'ered  pecuniarily  and  not  a  little  physically  from 
the  disease.  The  "  Kur  "  was  an  unpleasant  ordeal,  and  several 
hot  discissions  took  place  in  the  Imperial  parliament  Ixitween 
the  men's  representatives  on  the  social  democratic  side  of  the. 
house,  an<l  the  government  Ixjnches,  with  regard  to  the  methocis 
of  the  doctors  and  the  Knappschafts-Verein.  The  government 
wjus  fortunate  in  l)eing  able  to  avail  itself  of  the  organization 
of  the  Knappschafts-Verein,  on  whom,  indeed,  the  bulk  of 
the  work  fell.  The  cost  of  each  single  cure  averaged  about 
SO  marks,  and  the  Knappschafta  expended  something  like  three 
millions  of  marks.  Hut  how  ettective  the  measures  were  nmy 
l>o  judged  from  the  fact  that  the  numl)er  of  worm-carriers  has 
been  reduced  from  18,000  at  the  end  of  1903  to  2,500  at  the 
beginning  of  1905,  and  it  was  hoped  by  the  end  of  1905  to  have 
reduce<l  the  number  to  a  negligible  figure.  What  the  actual 
monetary  loss  due  to  the  epidemic  amounts  to,  it  is  impossible 
to  .say,  but  when  the  lass  in  output  ol  coal  and  in  wages  is 
added  to  the  amount  sj)ent  on  hospitals,  relief  funds,  medical 
equipment  and  sanitary  arrangements,  the  total  must  neces.sarily 
be  a  very  large  one.  The  sum  of  three  millions  marks  men- 
tioned as  having  been  spent  by  the  Knappschaft  does  not 
include  the  private  outlay  of  the  coiil  companies,  which   in  the 
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cn««  of  som.-  „f  (!„■  iav^,..,-  concorns  hn«  oxceedc.l  a  .,uart...r  of  a 
iiiillioii  i,(  tiiiirkN. 

Milium.     CiHCH  (,f  HiikyiohK^iMiasis  were  recorded  in  188-1 
and  in  188.5  wveral  men  were  found  to   be   infected    wlio   had 
worked  in  ttie  St.  (iotlmrd  tunnel.      From  1884  to  1895  ninety 
two  cases  were  treated  in  the  Lie^e  hospital.     More  cases  he 
connn;;  known,  steps  were  taken    in    1898    hy   the   president  ol 

"";  ""''if"!  cot i.ssion  at  Li%e  to  determine  the  extent  of  th. 

mlection  by  a  inicro.scopical  investigation,  to  decide  on  preven 
tative  nieasures,  and   to  endeavour   to  educate  the  workpeople 
by  n.eans  of  lectures  and   literature.     The  commission  immed- 
lately  nu.   „p  a^aiiLst  tne  fa-t  that  it  had   no  authority  to  de- 
mand a,ssi,stanco  in   its  work,   or  to  ask  for  samples  of  dejecta 
for  micro.scopical  examination,  and   in    most  cares  no  facilities 
were  extendcl   to  it  either   by  the  coal  owners  or   the   work- 
people.     The  commission    then   Lssued  literature  warning  the 
"liners  against  the  grave  results  that  followed  un.sanitary  habits 
underground,   and   rer,uested   that   the   men  should  not  deposit 
their   excretions  in  the  mines,  but  both  its  warning   and   re- 
quests were  ignored.     In  spite  of  this  lack  of  encouragement 
however,    the    commission    as    able  to  examine   15  per  cent  to 
20  per  cent  of  the  underground  workmen  at  72  TOllieries      Of 
these  collieries  49  were  found  to  be  infected  and  23  immune      In 
some  of  the  mines  the  infection  was  very  severe,  going  as  high  as 
-a  per  cent  of  the  underground  force.     The  Belgian  government 
has  taken  practically  no  action,  being  afraid  of  the  opposition  of 
the  miners  and  their  .socialistic  leaders.     An  attempt  to  introduce 
closets  underground   had    to  be  abandoned   in  view  of  the  de- 
termined resistance  of  the  miners.     The  subject  of  ankylosto- 
miasis was  discussed  at  great  length  by  the  International  con- 
gress   of  hygiene,    which   met   at   Bru.ssels  in    1903,   and   was 
attended  by  the  most  eminent  medical  authorities.     Resolutions 
were  adopted  reommending  various  compulsory  measures  but  in 
view  of  the  apathy  of  the  mine  owners  and  the  ignorant  oppo- 
sition of  the  miners,  little  ha^  been  done  in  this  direction,  a  state 


ankylostomiasis:     •'  MINKRs'    anemia'' — (JRAV.  93 

of  Htiairs  in  marked  cuulrast  to  tlio  strong  action  of  the  respon- 
sible authorities  in  the  nei^rhboriuj,'  coal  Held  of  Westphalia. 

France. — In  the  French  coalfields  the  dise»ise  has  not  assum- 
ed the  aggravated   form   that  it  has  taken    in   Westphalia  and 
the  Liege  Basin,  but  it  has  probably  been  existent  in  a  mild  form 
for  a  long  time.     The  peculiar  anemia  which   manifested   itself 
in   1802  at  the   Anzin  n)ines  is  described   in   a   monograph   by 
Manouvriez,  and  there  can  be  very  little  doubt    from   the  exact 
correspondence  of  the  symptoms  that   this  anemia  was  due  to 
ankylostomiasis       The    rapid    extension  of    the   disease  in  the 
neii'hbourinL'  countries  alarmed  the  French  authorities,  and   in 
1902  an  official  emiuiry  was  instituted   under  the  dn-ection   of 
Dr.  Calmette.      The   work   was  divided   into   two  sections— the 
tirst  comprising  the  coalfields   of   the  north   and   Has-de-Calais, 
and  the  second  the  coalfields  in  the  Loire  Basin.      At  the  begin- 
ning of    1905  sixty  mines  had  been  examined  in  the  tirst-named 
district,  at  thirty-two  of  which  infected  men  were  found.     The 
proportion  of  worm-carriers  was   1.8%,   10'/  being  exceeded  in 
three   mines  only.     The   results  of  the  enquiry  in  the  Basin  of 
the  Loire  are  not  as  yet  published,  but  the  infection  is  more 
general   than  in  the  tii*st  district,  the  mines  of  which  arc  com- 
paratively cold  and  dry,  and  is  said  to  l)e  about  5  %.    The  labors 
of  the  two  commissions  have  met  with  ready  assistance  from  the 
coal -operators,  and  it  is  not  ])rol)ablc  the  infection  will  be  allow- 
e<l   to  spread  any  further:  the  authorities  being  fully  alive   to 
the  gravity  of  the  situation. 

Great  Britain.— ^xuqc  1893  repeated  cases  of  anemia  have 
occurred  among  the  miners  at  the  Dolcoath  tin  mine.  Cornwall, 
increasincr  in  number  from  one  case  in  1893  to  twenty-nine 
cases  in  1897.  The  Dolcoath  mine  is  the  most  important  in 
Cornwall;  the  workings  are  very  exten.sive,  the  lowest  level 
l)eing  at  a  depth  of  470  fathoms.  The  illness  among  the  miners 
wjus  at  tirst  attributed  to  bad  ventilation,  as  were  the  cases  at 
Anzin  in  France  before  referred  to.  but  aftrr  an  invcstiiration  in 
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1*J02,  J>r.  Ilaltlanc  came  tu  tlic  conclu«ioiJ  that  the  mine  wa.^ 
iiirccted  witli  aiikyloHtome  ova.  Actirij^  on  iU'iH  he  treated  hiH 
firHt  patient  with  thymol  and  relieved  him  of  260  ankylostomes. 
Many  of  the  wick  men  Buftered  from  itcliing  of  various  parts  of 
tlio  skin  "with  urticaria  like,  or  pustular  eruptions,"  called  by 
the  miners  "  bunches."  The  principal  focus  of  the  infection  wa« 
tlie  engine  shaft.  This  shaft  was  used  as  an  upcast,  and  in  con- 
se(|uence  was  very  moist  and  warm,  the  temperature  being  about 
70  degrees  Fahr.  Tlie  manager,  Mr.  Thomas,  was  led  to  associ- 
ate the  prevalence  of  "bunches"  with  the  pollution  of  the  mine 
l»y  excrement,  and  he  took  steps  to  remedy  this  by  providing 
privies  on  the  surface,  and  warning  his  men  against  pollution 
of  the  workings.  He  also  improved  the  ventilation  of  the 
engine  shaft  and  considerably  lowered  the  temperature.  Since 
tliat  time  the  number  of  cases  of  anemia  has  considerably  de- 
creased, and  at  the  time  of  Dr.  Haldane's  visit  the  epidemic  was 
considerably  abated. 

The  migratory  habits  of  the  Cornish  miner  are  well  known, 
and  there  is  little  doubt  that  the  disease  was  introduced  by  men 
who  had  lived  in  tropical  countries,  and  it  is  very  probable  the 
disease  was  introduced  from  South  Africa  or  some  part  of  South 
America.     Steps  have  been  taken  to  educate  the  English  miners 
on  the  dangers  arising  from  promiscuous  defecation  underground, 
and  popular  lectures  have  been  given   throughout  the  raining 
districts,  illustrated  by  lantern  slides  of  the  worms  in  different 
stages.     In  many  collieries  steps  have  been    taken  to  provide 
underground  closet  accommodation,  and  to  improve  the  surface 
arrangements  in  this  repect.     A  joint  meeting  of  representatives 
of  the  coal  ONvners  and  the  miners'  unions  w^as  called  by  the 
home   office   authorities    to    consider    whether   any  compulsory 
sanitary  regulations  were  necessary,  and  it  was  concluded  that 
at  present  no  measures  of  this  character  were  needed,  but  it  is 
not  unlikely  that  compulsory  regulations  \vith  reference  to  the 
provision  of  underground  closet  accommodation  may  be  enforced 
in  mines  having  a  temperature  exceeding  70  degrees  Fahr. 
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Conclusions.— Vvom  the  fore^^oinj^  notes  it  will  be  seen  that 
ankylostomiasis  is  a  dirt  disease,  and   has  its    jrenesis    in   un- 
cleanly  and    unsanitary  conditions.     Dr.  Bruns,  a  (iernian   bac- 
teriolo^nst,  who  took  a  prominent  part  in  the  Westphahan  anti- 
worm  campaiirn,  is  very  insistent,  in   his  writings  on  this  sub- 
ject, on  what  he  calls  the  "disposition"  of  a  mine  to  receive  infec- 
tion.    By  "disposition,"  he  designates  a  combination  of  natural 
conditions  favourable  to  the  reception  and  dissemination  of  in- 
fection.     Many  mines  possess  this  receptivity  to  such  a  marked 
,'Xtent  as  to  be  practically  artificial  culture  ;;rounds,  in  every  way 
adapted  to  the  propot^ation  of  the  parasite.      The  points  of  infec- 
tion are  multiplied  indetinitidy,  and  the  resultant  disetwe  among 
those  who  work  amidst  such  conditions  will  attain  to  a  virulence 
and  to  proportions  that  are  probal)ly  impossible  under  natural  out- 
door tropical  conditions.      In  mines  of  this  character  the  course 
to  be  pursued  is  very  obvious. 

So  far  as  the   writer  is  acciuainted   with   Nova  Scotian  coal 
mines  this  disposition  is  not  present  in  any  marked  degree.     In 
the  Cape  Breton  coalfield  the  two  conditions  of  heat  and   mois- 
ture do  not  exist  together  in   the  same  mine.       The  mines  are 
damp,  as  is  expected   from   their  comparative  shallowness,  but 
they  are  cool  and  well  ventilated.      Where  the  seams  are  worked 
at  a  greater  depth  the  workings  are  warmer,  but  they  are  so  dry 
as    to  be    dusty.      Another    feature    that    may    probably     have 
some  deterrent  effect   is   the  composition   of  the   mine   waters. 
They  contain  in  many  instances  active   chemical  agents,   which 
would  no  doubt  act  adversely  on  recently  hatched  and  unencysted 
larvje.       As  the   mines  advance    under   the  beds   of   tlie   ocean, 
these  conditions  may  of  course  alter.      It  may  be  noted  however 
that  in  similar  circumstances  the  saline  character  of  the  percol- 
ated water  has  been  ft)und  to  kill   the  young  unencysted  larva?. 
Again,  the  system  of  coal  extraction   practised   in    (ape   Breton 
and  the  thickncvss  of  the  seams,  combined  with   their  low  angle 
of  dip,  are  features  less  favoui-able  to  the  spread  of  the  infection 
than  the  corresponding  couditioJis  in  European  coiil   mine.s     In 
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working  bord-and-pillar  tli(tre  are  probai)ly  more  holcH  Jirid 
cornerH  wlu-rc  depoHited  excreta  may  rest  in  undisturhed  innocu- 
ousncss  than  is  the  cnHo  in  the  highly  inclined  Heams  of  middle 
Europe,  where  the  clothes  and  tin;  hands  of  the  workmen  become 
contaminated  in  climing  ladders  and  in  flescending  chutes.  In 
longwall  work  the  goaf  is  obviously  a  convenient  and  harmless 
place  for  purpose  of  defecation.  (Jn  the  whole,  therefore 
natural  conditions  as  they  at  present  exist  in  Cape  Breton  would 
appear  to  ensure  a  comparative  immunity  from  the  incursions  of 
the  parasite.  But,  on  the  other  hand,  medical  authorities 
have  not  yet  full}'  determined  what  constitutes  "  disposition,' 
and  within  what  limits  of  temperature  it  is  possible  to  promise 
immunity.  There  may  be  detached  places  in  an  otherwise  im- 
mune mine  where  the  conditions  would  favor  the  reception  oi 
infection.  Further,  and  most  important  when  considered  in  the 
light  of  Euopean  experiences,  there  is  a  very  large  foreign  element 
in  the  Nova  Scotian  coal  mines,  recruited  in  many  instances  from 
portions  of  the  old  world  where  the  disease  is  known  to  be 
widespread.  Many  of  these  men  are  undoubtedly  "worm-carriers  " 
a  state  not  incompatible  with  apparent  robustness,  and  only  to 
be  ascertained  by  microscopical  examination  of  the  dejecta,  and 
as  one  German  medical  man  pertinently*  remarks  :  'a  single 
worm-carrier  working  in  a  mine  possessing  the  disposition  to  in- 
fection is  sufficient  to  infect  the  whole  of  the  mine."  That  it  is 
the  contaminated  condition  of  the  underground  workings  that 
give  rise  to  ankylostomiasis  as  a  miner's  disease  is  evidenced  by 
the  fact  that  in  only  two  recorded  cases  has  ankylostome  infec- 
tion been  discovered  amonor  the  wives  and  families  of  the  miners 
in  the  European  coalfields.  In  the  two  cases  mentioned  the  in- 
fection was  caught  through  contact  with  contaminated  matter. 
One  case  was  that  of  a  boy  whose  duty  it  was  to  clean  his 
father's  dirty  pit  boots,  and  the  other  was  also  a  boy,  who  had 
been  in  the  habit  of  eating  the  remains  of  his  father's  pit  lunch. 

While,  therefore,  there  does  not  seem  to  be  the  remotest  pos- 
sibility of  any  need  for  such  drastic  and  expensive  preventative 
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measures  as  necessity  has  deinande<l  in  the  minintj  centres  of 
Europe,  yet  a  plea  for  at  least  decent  sanitary  conditions  is  quite 
justifiable.  The  individual  cullic'ry  inanat^er  is  the  best  judt^e  of 
whether  his  mine  possesses  any  "  disposition  ''  to  infection  and 
he  can  act  accord in<;ly  ;  especially  can  he  endeavor  to  prevent 
the  promiscnous  deposition  of  fa?cal  matter  in  hot  moist  situa- 
tions in  the  mine,  or  in  places  where  it  is  likely  to  be  disturbed 
and  carried  along  by  the  drafts  of  the  mine.  Any  statements  of 
an  alarmist  nature  are  most  stron(^ly  to  be  deprecated,  but  the 
whole  subject  is  worthy  of  the  attention  of  the  mining  engineers 
and  colliery  doctors  in  the  Nova  Scotian  coalfields,  both  from  a 
sanitary  and  an  economic  point  of  view. 
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Salt:   its  history,  occorrcncc  and  manufacture. 
By  a.   a.   Hayward. 

Read  22nd  March,  1906. 

Early  history  of  salt. — Sodium  chloride,  halite  or  common 
salt,  is  found  in  nature  as  a  mineral  crystallized  in  cubes.  Its 
color  is  transparent,  but  tin<^ed  with  yellow,  red,  brown  or 
green  when  impure,  and  when  chemically  pure  it  consists  of 
chlorine  60.41/^,  sodium  39.59.  It  has  a  wide  distribution  on 
the  earth,  either  in  the  form  of  rock  salt  or  in  solution  in  sea- 
water  or  brine.  There  seems  to  be  few  countries  where  it  does 
not  occur,  and  where  it  is  not  manufactured  either  from  rock 
salt  in  place,  sea-water  or  brime. 

The  value  of  salt  seems  to  have  been  fully  reco^jnized  at  a 
very  early  period  in  the  history  of  man.  Salt,  it  is  said, 
appears  in  the  Sacred  Volume  aa  the  emblem  of  eternity, 
reconciliation  and  wisdom.  Numa,  amonj;  the  h^truscans,  and 
Pythagoras,  among  the  Greeks,  repeated  the  precept  of  Mases  : 
"  Do  not  speak  of  Diety  without  fire,  nor  sacrifice  without  salt." 
Pythagoras  calls  it  a  substance  dear  to  the  gods ;  Homer 
designates  it  "  devine,"  while  Plutarch  says  it  symbolises  the 
soul.  With  the  Arabs  it  still  remains  the' emblem  of  hospitality, 
In  Abyssinia  it  emphasies  frendship.  It  figures  larg»'ly  in 
eastern  story,  while  the  secret  and  strange  yearning  mankind 
has  for  salt  has  not  been  diminished  with  time,  nor  annihilated 
by  civilization.  It  is  organized  in  the  solid  and  dissolved  in 
fluids  and  creeps  into  every  part  of  the  human  frame  and  plays 
a  part  in  all  the  complicated  processes  of  life,  without  which 
the  machine  would  be  arrested  in  its  operation. 

Origin  of  salt. — The  great  variability  in  geological  position 
of  salt  deposits,  makes  it   impossible  to  contine  them   to   any 


100         TRAVHArrrinwH  nv  TtiR  uiKiifn  RoriRTY  ov  nova  SOOTIA. 

jjeolo^iciil  foriiuition,  while  their  (;ri^in  iH  coriHidered  to  be 
either  volcAiiic  or  from  evujKjration  from  sea- water  or  \x){\i. 
The  theory  ot  their  igneous  origin  rent?*  upon  the  fact  that  Ho^iiuiii 
chloride  and  hydrochloric  acid  are  pro<Juced  by  volcanic  action. 
Hut  the  fact  that  layorH  of  bitumen  and  or^^anic  remains  are 
found  in  rock-salt  dcpositH,  would  Beein  to  render  volcanic 
origin  intenable.  Ilecent  discoveries,  however,  in  the  Texa>i 
oil-tiuldM.  of  salt  chimneys  occurring  in  igneous  fissures  certainly 
afford  evidence  for  serious  consideration  and  investigation. 

Thorpe,  in  his  Dictionery  of  Applied  Chemistry,  says,  salt 
it  rarely  found  filling  cavities  or  dykes  after  the  manner  of 
volcanic  rocks,  but  is  found  in  layers  of  various  thickness 
covering  very  considerable  area. 

These  immense  l^eds  most  probably  owe  their  origin  to  the 
evaporation  of  inland  seas  which  have  been  cut  off  by  slow 
upheaval  of  the  land  or  by  the  accumulation  of  a  bar  or  bank 
of  siind.  The  sun  was  sufficient  to  evaporate  as  much  water  as 
was  supplied  by  sea  or  by  river;  the  part  so  separated  be- 
oame  gradually  richer  in  dissolved  salts. 

The  upper  layers,  when  concentrated  by  the  sun,  became 
heavitTand  sank  to  the  bottom,  while  the  more  dilute  parts  rose  to 
the  surface.  By  degrees  the  lower  portion  of  the  water  became 
so  rich  in  mineral  constituents  it  could  no  lonorer  retain  them  in 
solution.  They  began  to  separate  in  the  order  of  their  sol- 
ubility, the  least  soluble  salt  was  the  first  to  deposit,  the  other 
salts  following  in  the  order  of  their  solubility.  The  calcium 
sulphate  would  be  among  the  first  materials  to  deposit  in  the 
form  of  gypsum.  As  the  degrees  of  concentration  continued,  the 
sodium  chloride  would  begin  to  deposit  on  the  bottom  of  the 
basin  in  a  solid  compact  mass. 

In  cases  where  connection  with  the  sea  was  maintained,  or 
when  rivers  continued  to  send  in  their  waters,  it  is  obvious 
there  would  be  a  deposit  of  salt  accompanying  the  more  soluble 
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substances.  The  calcuim  sulpluite  precipitated  from  the  sea- 
water  would,  in  fallin«,^  pass  throun^h  rich  niother-liijuors  crystal- 
izin^r  aa  an  anhydrite.  The  proeesn  ol' deposition  and  ciystaliza- 
tion  was  in  all  probability  subject  to  various  disturbances,  such 
as  changes  of  season,  when  the  sun's  power  would  be  lessened, 
and  new  and  excessive  influxes  of  sea  and  river  water. 

The  presence  of  layers  of  clay,  sandstone  and  marl,  varying 
in  thickness,  atl'ords  abundant  evidence  of  such  changed  condi- 
tions, and  that  during  such  perio<ls  little  or  no  salt  was  deposited, 
while  during  these  naturally  changed  conditions,  much,  if  not  all, 
of  the  rich  mother-liquors  were  diluted  and  so  remained  until 
recurring  favorable  conditions  werp  again  established,  when  the 
process  once  more  went  on.  The  thickness  of  the  deposits  would 
largely  depend  upon  the  length  of  favorable  conditions  for 
crystalization  and  deposition. 

Gobel  found  at  the  bottom  of  Lake  Elton  a  salt  deposit  12 
feet  thick,  consisting  of  100  annual  layers,  which  incretused  in 
hardness  from  the  top  downwards  while  the  lake  was  Hllcd  with 
a  staturated  brine  caused  by  the  annual  influx  of  seawater 
through  long  periods. 

Probably  une  of  the  most  interesting  examples  of  deposition 
of  salt  is  to  be  found  in  a  bay  ea-^^t  of  the  Caspian  Sea.  which  is 
cut-otf  from  the  Caspian  by  a  })ar  through  which  runs  a 
small  channel,  through  which  water  exhausted  from  the  bay  by 
intense  evaporation  is  replenished  from  the  Caspian  Sea,  thus 
causing  a  continued  separation  of  salt  estimated  at  400,000 
tons  per  annum. 

Til  the  regions  where  gypsum  deposits  occur,  beds  of  salt  are 
not  infrequently  found  interstratified  with  the  gypsum-bearing 
series.  The  association  of  gypsum  and  rock  salt  is  due  to  the 
fact  that  both  have  a  similar  organ,  the  general  opinion  being 
that  both  were  formed  by  concentration   from  sea-water. 

Frederick  Merrill  says,  Whatever  be  the  occurrence  of 
salt    springs   of    natural    brines,    it    cannot    be    doubted    their 
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contcntH  of  HulL  ure  derived  from  tli(^  leadiing  of  salt  in  a 
Bolifl  nUiiv.  VVIierover  Halt.sprinj^s  abound  there  is  a  probaVjility 
of  rock  Halt  being  prcHcnt  in  the  underlying  strata.  It  is  found 
interstratified  with  clay,  Hhale  and  gypsum  in  large  beds  of 
great  extent,  and  its  distril)ution  is  world-wide. 

H.  Gredner,  says : — "Beds  of  rock  salt  which  occur  in  the 
earths  could  have  been  produced  by  direct  separation  from  sea- 
water  or  from  waters  of  inland  seas  in  which  chloride  of  sodium 
was  the  principle  substance  held  in  solution."  And  after  fully 
describing  the  various  favourable  and  unfavourable  conditions 
for  cry&talization  and  deposition,  he  continues:  "Consequently 
beds  of  rock  salt  very  commonly  rest  upon  beds  of  gypsum  or 
anhydrite,  so  that  layers  of  gypsum  or  anhydrite  appear  below 
the  beds  of  salt  corresponding  to  the  beginnings  of  the  process 
of  evaporation  interrupted  from  time  to  time.  Therefore 
deposits  of  gypsum  over  rock  salt  always  occur  in  consequence 
of  a  new  influx  of  sea-water.  And  if  layers  of  gypsum  and 
anhydrite  occur  alone  and  are  not  accompanied  by  layers  of  salt, 
either  the  evaporation  has  not  advanced  to  the  point  of  satur- 
ation, or  the  rock-salt  has  been  re-dissolved  by  a  new  influx  of 
water." 

Some  of  the  principle  occurrences  of  salt. — The  occurrence  of 
salt  deposits  being  so  general,  makes  it  unnecessary  to  mention 
more  than  a  few  of  the  more  important  ones. 

At  Parajd,  in  Transylvania,  a  mass  of  rock  salt  exists  which 
has  a  maximum  of  7550  feet  in  length,  5576  feet  in  width  and 
590  feet  in  depth,  and  is  estimated  to  contain  10,595  million 
cubic  feet.  In  the  Carpathian  Mountains  beds  of  rock  salt, 
gypsum  and  anhydrite  occur  iuterstratified.  At  Sperenberg, 
Germany,  a  deposit  exists  which  has  been  pierced  to  a  depth  of 
4000  feet,  while  the  bottom  of  the  bed  has  not  yet  been  reached. 

In  France  brine  springs  occur  in  several  places,  and  in  the 
eastern  part,  salt  occurs  in  thin  layers  alternating  with  beds  of 
saliferous  clays.     In  Savoy  at  an  elevation  of  7200  feet  above 
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the  sea,  in  a  region  of  perpetual  snow,  a  mass  oF  gypsum  occurs 
inbedded  with  chloride  of  sodium,  which  becomes  light  and  por- 
ous when  the  salt  has  been  removed  by  water. 

In  Switzerland  extensive  beds  of  rock-salt,  accociated  with 
gypsum,  occur  in  the  upper  marls  of  the  Trias. 

Near  Cordona,  in  the  province  of  Catalonia,  Spain,  occur 
large  deposits,  the  town  of  Cardona  itself  being  located  on  what 
is  termed  a  mountain  of  rock-salt  :  while  in  other  localities 
extensive  deposits  occur  in  irregular  masses  in  the  marls  and 
sandstones  which  themselves  are  more  or  less  impregnated  with 
salt.  At  Ebro  a  bed  of  salt  occurs  havinor  a  thickness  of  five 
feet,  interstratified  between  sandstone  and  gypsum.  Near  Pora 
another  bed  is  said  to  show  indications  of  volcanic  origin, 
the  salt  being  associated  with  pumice  stone. 

Very  extensive  salt  deposits  occur  in  north  Germany,  also 
in  Prussia,  while  the  great  deposits  of  rock  salt  in  Austria  are 
too  well  known  to  re(|uire  description.  The  most  interesting 
features  of  these  deposits,  however,  are  the  numerous  impressions 
of  vegetable  remains. 

Large  deposits  of  salt  likewise  occur  in  Russia  in  the  king- 
dom of  Perm,  east  of  the  Ural  Mountains.  These  deposits 
furnish  the  larger  portion  of  the  salt  consumed  in  that  part  of 
the  Russian  Empire. 

Probably  the  largest  deposit  of  rock  salt  known  to  the 
world  is  to  be  found  at  Bahadue  Kliel,  Judia,  where  it  forms 
high  and  detached  hills  of  pure  salt. 

In  England,  large  deposits  of  salt  occur  in  Cheshire,  Wor- 
cestershire, and  other  localities,  the  accompanying  formations 
being  red  sandstone  and  marls.  It  is  from  tiiese  beds  much  of 
the  salt  of  export  is  manufactured. 

The  earliest  recorded  date  that  has  come  down  to  us  of  the 
manufacture  and  sale  of  salt   in  Enjrland  from   natural   brine 
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Mprinjrfi.  upcnm  to  >x-  aUnit  theycjir  04  K  C  wlion  it  wim  manu- 
factumi  at  Droitwitcli.  At  tlii«  jwriod  it  HPornH  to  have  l>een  con- 
Hideml  a  valuable  prwluct  and  Huhjoct  to  taxation.  Thistributo 
or  tax  wa8  continued  durin^^  the  occupation  of  Enj^land  by  tlic 
KomanH,  the  soldierw  at  one  time  »j<;in^  compelled  to  arxrept  Halt 
fM  part  of  their  pay.  After  the  Roman  evacuation  thew*  Hprin^^s 
were  continued  to  be  worked  by  the  lords  of  the  soil  and  the 
kin^r,  to  whom  they  paid  a  tax  or  royalty.  The  pro^luct  must 
have  l)een  considered  a  valuable  comm^KJity,  the  market  price 
bein^  £:n    per  ton,  £30  l>ein;,'  a  royalty. 

I)urin«r  the  reign  of  Henry  VI  there  were  in  Wautwich  21fj 
wilt  houses.  In  the  year  1245,  Henry  III,  while  at  war  with 
the  Welsh,  caused  the  salt  houses  of  Cheshire  to  be  destroyed  in 
order  to  cut  oH"  the  supply  of  salt  to  the  enemy ;  and  during 
the  reign  of  Elizabeth  there  were  in  Cheshire  alone  something 
over  200  salt  works  of  six  pans  each,  all  making  salt  from 
natural  brine. 

During  the  year  1670,  John  Jackson,  in  searching  in  }>ehalf 
of  the  lord  of  the  soil,  William  of  Marburg,  brought  up  natural 
salt.  This  was  the  first  discovery  of  salt  in  England.  Thus  it 
appears  that  salt  continued  to  be  made  in  England  for  1700 
3vars  from  brine  springs,  none  of  which  exceeded  9'  in  density. 
Explorations  made  to  greater  depths  show  the  strata  to  be  com- 
posed ot  thin  beds  of  salt  and  marls.  The  strata  through  this 
salt  region  seems  to  be,  in  descending  order,  marl,  red  and 
blue  clay,  layers  of  indurated  clay,  gypsum  and  layers  of  salt. 

While  we  have  been  considering  a  few  of  the  many  occur- 
rences of  rock-salt  deposits  in  foreign  countries,  those  found 
in  the  United  States  and  Canada,  are  fully  as  extensive  and  of 
as  large  a  commercial  value,  while  their  geological  occurrences 
are  as  varied  and  interesting. 

Early  history  of  salt  in  the  United  States  and  Canada.— 
The  bulk  of  salt  manufactured  in  America  is  obtained  either 
from  natural  or  artiticial  brines,  the  amount  of  salt  contained  in 
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solution  varyiii^r  with  the  depth  and  location.  The  latter  brine 
is  obtained  from  l)ore-holes  which  have  been  put  down  in  or 
through  l)eds  of  rock-salt,  into  which  fresh  water  is  forced  and 
allowed  to  remain  until  the  water  has  taken  up  salt  in  solution 
to  a  point  of  saturation,  or  100    salinomet^r. 

In  the  United  States  and  Canada,  salt  and  brine  springs 
were  known  to  exist  at  a  very  early  date,  and  to-day  very  few 
states  and  provinces  are  without  salt;  either  in  place  or  solution* 

About  the  middle  of  the  seventh  century  the  Jesuit  mission- 
aries, during  their  journeys  among  the  Indians  in  what  is  now 
known  as  the  state  of  New  York,  learned  of  certain  springs 
which  were  regarded  by  the  aborigines  with  suspicion,  and  were 
sjiid  by  them  to  be  possessed  of  demons.  In  the  relations  of  the 
lesuit  fathers,  we  find  the  earliest  recorded  details  of  these  salts 
..r  brine  springs.  The  people  of  the  state  of  New  York  were, 
in  all  probability,  the  first  to  investigate  these  saline  springs, 
and  the  first  to  make  commercial  salt.  The  most  important 
springs  were  located  at  Syracuse,  Onondago  county. 

The  discovery  of  brine  springs  by  the  Jesuits  led  to  the 
manufacture  of  salt  by  the  Indians  and  traders,  so  that  in  1770 
salt  was  in  common  use  among  the  Deleware  Indians,  and  the 
traders  brought  it  to  Albany  along  with  their  furs. 

The  systematic  manufticture  of  salt  by  white  men  was  not 
begun  until  the  year  1788,  when  it  was  made  at  what  is  now 
Syracuse.  In  178})  Nathan  Ixx)mis  b«-gan  the  manufacture  of 
salt  with  a  number  of  kettles,  and  during  the  winters  of  1789- 
90  made  from  500  to  600  bushels,  which  afterwards  sold  for  SI 
per  bushel.  Jeremiah  Gould  was  the  tirst  to  make  salt  with 
kettles  placed  on  arches,  and  others  continued  to  make  salt  from 
brine  in  their  own  primitive  fashion  until  the  year  1797,  when 
the  state  legislature,  recognizing  the  importance  of  the  industry, 
passed  its  tirst  laws  regulating  the  manufacture  of  salt  from  the 
brine  springs  in  Onandago  county,  and  William  Stephens  was 
appointed  the  tirst  superintendent. 
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IiijprovciiK'iits  were  continued  from  year  to  year.  Pumps 
were  iuMtalled,  while  horse  anrJ  water  power  was  n 
motive  power  to  operate  these  pumps,  and  the  business  as  a 
whole  took  on  a  more  definite  form.  ])nr\nfr  the  year  1823, 
2,000,000  bushels  of  sak  were  made  from  the  brine  springs  of 
Cayaga  county  alone. 

.About  the  year  1820,  or  thirty-one  years  after  the  birth  of 
this  industry,  and  180  years  after  the  recognition  of  the  com- 
mercial value  of  the  brine  springs,  those  interested  and  who 
had  some  geological  knowledge  of  the  immediate  locality,  began 
to  seriously  consider  the  source  of  these  brines  During  the 
same  year  the  state  legislature  authorized  Benejah  Byington  to 
bore  for  rock  salt.  His  efforts,  however,  were  unsucce.ssful,  and 
salt  continued  to  be  made  from  natural  brine.  In  1838,  an 
appropriation  was  made  for  the  sinking  of  a  shaft  600  feet. 
This  attempt  also  failed  to  locate  rock-salt  in  place.  The  state 
geologists  were,  however,  confident  the  Onondago  springs  were 
supplied  by  the  leaching  of  beds  or  layers  of  rock  salt  some- 
where in  the  underlying  strata,  and  further  efforts  were  made 
to  locate  these  beds,  but  without  success,  and  it  remained  for 
the  inferred  existence  of  salt  to  be  accidently  demonstrated  by 
a  bore-hole  put  down  for  oil  in  the  western  part  of  the  state. 
This  was  the  tirst  salt  discovered  in  America. 

Lewis  C.  Beck  in  his  report  on  the  mineralogy  of  New  York 
state  for  1842,  in  giving  a  list  of  the  saline  springs  in  the  state 
from  which  salt  was  made,  says  some  of  the  brines  in  Fulton 
county  carried  salt  as  low  as  4  degrees ;  while  in  Mayne  county 
some  of  the  springs  contained  brine  as  high  as  nine  degrees. 

Michigan,  which  ranks  second  as  a  salt-producing  state,  was 
the  second  to  recognize  the  value  of  its  saline  springs.  And 
while  the  larger  part  of  the  commercial  salt  now  being  manu- 
factured is  derived  from  salt  deposits,  much,  however,  is  still 
manufactured  from  natural  brines  pumped  from  the  lower 
strata  and  of  various  degrees  of   density,   that   of  the  Saginaw 
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Valley  havint^  a  density  raii^incr  from  78  to  90  dc^n*eH,  depend- 
ing entirely  upon  the  (juantity  pumped.  At  an  early  date  it 
was  known  the  Indians  were  supplying  themselves  with  salt 
obtained  from  brine  springs,  and  numerous  reservations  of  hind 
supposed  to  contain  salt  springs  were  made  by  the  Federal  gov- 
ernment. Before  a  state  organization  was  afiected,  attempts 
were  made  to  manufacure  salt  from  brine  obtained  from  these 
springs,  and  so  valuable  were  these  lands  considered,  that  by  the 
act  of  admission  of  the  state  into  the  union  in  1887,  the  state 
authorities  were  permitted  to  select  twenty-two  sections  as  salt 
springs  lands.  Mr.  Douglas  Houghlun  was  appointed  state 
geologist  at  the  first  meeting  of  the  legislature,  and  in  his  report 
to  the  legislature  in  18.38  siiys  he  regards  it  as  important  that 
the  spring  lands  be  selected  for  state  purposes  at   an   early  date. 

Although  public  attention  was  din3Cted  to  these  salt  springs, 
and  their  development  for  a  time  vigorously  prosecuted,  success 
was  not  complete,  and  the  death  of  Dr.  Houghton  in  a  measure 
discouraged  further  development  for  a  time.  The  e.xperience 
gained,  however,  was  of  value,  and  further  researches  were  made 
fully  demonstrating  the  commercial  possibilities  of  these  saline 
waters. 

The  people  of  the  Saginaw  Valley  were  the  first  to  success- 
fully demonstrate  their  commercial  value.  Encouraged  by 
the  information  furnished  by  the  geological  survey,  borings 
were  made  in  other  localities  and  groups  of  rocks  much  older 
and  lower  were  pierced,  which  demonstrated  the  density  and 
extent  of  these  saline  deposits  and  rendered  them  an  immense 
wealth  to  the  state. 

Although  salt  has  continued  to  be  made  from  natural  brine 
having  a  density  of  about  80  degrees,  none  of  the  many  wells 
have  ever  encountered  rock  salt,  the  nearest  known  deposits 
being  distant  140  miles,  and  it  is  from  this  deposit  these  brines 
are  thoujjht  to  derive  their  saliferous  material. 
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The  ni|moiiy  of  .salt  wells  vary  in  localities,  while  the  sizx- 
of  the  bore-hole  and  the  porosity  of  the  rock  have  much  Uj  do 
with  increasing  or  decreasing  the  amount  of  brine  to  be  obtained. 
From  12  to  20  gallons  a  minute  is  said  to  be  the  averaj^e  capac- 
ity of  a  ^ood  brine  well,  At  East  Tewas  the  wells  are  Hk 
inches  in  diameter,  and  fill  a  cistern  20x30xG  feet  in  twelve 
hours. 

At  present  salt  is  manufactureci  from  salt  or  brine  found  in 
New  York,  IVnnslyvania,  Maryland,  Virginia,  Tennessee,  Ken- 
tucky, Texas,  Ohio,  Kan.*<jvs,  Utah,  Nevada,  California,  and 
Michipran  ;  also  in  several  localities  in  Upper  Canada.  The 
states  of  New  York  and  Michigan,  during  the  year  1902,  fur- 
nished over  two-thirds  of  the  23,849,221  barrels  manufactured 
in  the  United  States,  and  which  had  a  net  value  of  S5, 068,636. 

Manufacture  of  salt. — The  various  methods  employed  in  the 
manufacturing  of  salt,  either  from  natural  or  artificial  brines, 
are  as  fully  interesting  and  varied  as  its  occurrences  in  nature, 
while  the  cost  of  production  depends  largely  upon  the  local  con- 
ditions, and  the  methods  employed. 

The  salt  of  commerce  is  derived  from  the  evaporation  of  sea- 
water,  natural  or  artificial  brines,  and  directly  from  the  crushing 
and  grinding  of  rock-salt.  That  derived  from  sea-water  is 
made  by  two  opposite  methods,  the  one  by  solar  evaporation  in 
pits,  the  other  by  the  aid  of  frost. 

In  China,  there  are  numerous  wells  from  which  brine  is  ex- 
tracted in  bamboo  pipes  and  then  evaporated  by  means  of  natural 
gas  obtained  from  the  adjoining  petroleum  wells.  In  India 
large  quantities  are  made  by  solor  evaporation.  Along  the 
Coromandel  coast  numerous  plants  are  maintained  for  the  man- 
ufacture of  salt  by  the  evaporation  of  sea-water. 

At  Madras  and  Orissa  alone  there  are  over  sixtv  factories, 
while  in  Portugal  and  certain  countries  alonor  the  shore  of  the 
Mediterranean,  sea-water  is  extensively  used  as  a  source  of  salt 
and  is  evaporated   by  the  sun's  heat  in  what   are   called  "salt 
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^ardens."  These  are  large  shallow  Imsins  excavated  aloni^  the 
seashore,  consistin<^  prinuvrily  ut*  a  large  reservoir  several  feet  in 
depth,  into  which  the  sea-water  is  drawn  at  high  tide  during  the 
month  of  March.  In  this  pit  the  water  is  allowed  to  stand  suf- 
tiiciently  long  to  deposit  all  matter  in  suspension  before  it  is  run 
oti'  into  evaporating  pits  or  tanks.  These  crystalizing  pits  are 
very  shallow  basins,  through  which  the  saline  water  is  made  to 
flow  in  a  zig-zag  course.  Tlu'y  usuall}'  cover  several  acres, 
and  are  well  exposed  to  the  action  of  the  winds  and  sun.  From 
the  large  tanks  the  crystalizing  pans  or  gardens  are  fed,  the 
salt  beinir  raked  out  when  a  sutlicient  amount  has  accumulated, 
and,  as  evaporation  takes  place,  more  water  is  allowed  to  flow 
into  the  pans  from  the  settling  tanks.  The  mother-liquor  is 
allowed  to  flow  back  into  the  sea,  unless  retained  for  the  manu- 
facturers of  ])romine. 

Another  process  for  the  making  of  salt  from  sea-water,  and 
used  in  cold  countries,  is  a  reversed  one.  The  saltwater  is  first 
allowed  to  freeze;  the  ice  which  forms,  consisting  of  nearly 
pure  water,  is  then  removed.  By  repeating  this  operation  seve- 
ral times  a  mother-liquor  is  obtained  which  is  sufliciently  strong 
to  boil  down.  But  salt  thus  made  is  far  from  pure,  as  it  con- 
tains only  about  75  per  cent,  of  sodium  chloride. 

In  makintr  commercial  salt  from  either  natural  or  artificial 
brine  by  the  solar  system  a.s  employed  in  the  United 
States,  the  brine  is  first  pumped  from  the  vvells  into  what  are 
known  as  the  deep  rooms.  The  brine  is  there  allowed  to 
remain  until  it  has  deposited  much  of  its  impurities,  when  it  is 
drawn  into  a  second  tank  and  again  allowed  to  remain  until  it 
has  reached  a  point  of  saturation,  or  100  degrees  salinometer 
at  which  point  small  crystals  begin  to  appear.  The  brine  is 
then  called  by  the  operators  "  pickle."  It  is  then  run  into 
shallow  wooden  vats  called  s^ilt  rooms.  It  is  in  these  rooms 
that  rapid  evaporation  takes  place,  and  as  it  continues,  the 
crystals  formed,  increase  in  size,  and  sink  to  the  bottom.  As 
the  pickle  is  diminished  by  evaportiou,  new  pickle  is  allowed 
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to  liow  in  to  repliice  that  evaporated,  and  8o  the  process  con- 
tinues until  a  sufliciont  amount  of  salt  htis  accumulated,  when 
it  is  removed  to  the  dry-houHe.s.  These  salt  rooms  are  pro- 
vided with  moval)le  covers  which  arr*  placed  on  wooden  wheels 
and  are  run  over  tlie  salt  nxjins  during  wet  weather.  The 
salt  made  at  Syracuse  is  largely  manufactured  by  this  process, 
two  crops  or  clean-ups  bein^  secured  each  season. 

Several  other  processes  are  employed,  both  in  the  United 
States  and  Canada,  the  two  principle  ones  however,  are  the 
grainerand  vacuum-pun.  While  the  former  costs  less  to  install, 
the  latter  is  said  to  produce  the  larger  amount  of  salt  per  ton  of 
fuel  consumed. 

By  the  grainer  system  a  larger  varied  of  salt,  can  be  pro- 
duced, while  the  vacuum-pan  process  is  confined  practically  to 
one  grade. 

The  grainer  system  consists  in  passing  live  steam  through 
a  set  of  iron  pipes  submerged  in  long  shallow  wooden  vats, 
resting  on  strong  wooden  frames.  These  vats  are  usually  12  to 
16  feet  wide  and  from  100  to  150  feet  in  length,  the  sides  being 
about  two  feet  in  height.  They  are  provided  with  4  or  6  steam 
pipes  which  extend  the  full  length  of  the  grainer  and  have  a 
diameter  of  from  4  to  5  inches.  These  pipes  are  suspended 
some  distance  from  the  bottom  of  the  tank  ;  which  is  pro- 
vided with  an  automatic  rake,  which  passes  underneath  the 
pipes,  to  remove  the  salt  as  it  is  deposited  on  the  bottom  of 
the  orrainer. 

As  the  brine  comes  from  the  wells  it  is  received  in  larcre 
wooden  vats,  and  after  settling  is  drawn  into  a  second  large 
tank,  having  a  length  equal  to  the  grainer,  but  six  feet  in  depth. 
These  tanks  are  also  provided  with  steam  pipes  of  large 
diameter.  As  the  temperature  in  the  grainers  is  maintained  at 
nearly  the  boiling  point,  it  is  necessary  that  the  brine  entering 
them  should  not  be  very  much  below  the  same  temperature,  and  as 
much  of  the  steam  supplied  to  the  grainers  is  not  condensed,  it 
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is  passed  from  the  grainei-s  into  the  settling  tank,  together  with 
the  addition  of  some  live  steam. 

To  produce  the  best  results,  the  pickle  in  the  grainers  must 
not  become  overcharged  with  calcium  and  magnesium  chlorides. 
This  can  only  be  overcome  by  removing  from  time  to  time  the 
inferior  pickle.  As  this  pickle  still  contains  a  percentage  of 
salt  it  is  further  treated  in  what  are  known  as  divided  grainers. 

The  coarseness  of  the  grains  of  siilt  made  by  this  process 
depends  entirely  upon  the  rapidity  of  evaporation, — the  lower 
the  temperature  or  the  slower  the  evaporation  the  larger  the 
grain.  The  salt  after  being  removed  from  the  grainers  is 
allowed  to  dry  for  ten  days  when  it  is  ready  for  market. 

The  vacuum-pan  process  consists  of  evaporating  brine  by 
steam,  under  a  reduction  of  atmospheric  pressure.  The  plant 
consists  of  a  large  vertical  cylinder  of  iron  in  which  a 
vacuum  is  produced.  By  reducing  the  atmospheric  pressure 
the  boiling  point  of  the  brine  is  lowered  and  a  (juicker  crystal- 
lization is  produced  and  consequently  a  fine  grain  salt  is  the 
result.  In  this  iron  cylinder  there  is  a  large  number  of 
copper  tubes,  each  end  being  connected  with  an  iron  tube  or 
head  at  right  angles  to  the  copper  tubes,  through  which  live 
steam  from  the  outside  is  supplied.  These  copper  tubes  are 
surrounded  by  the  brine,  and  the  Siilt  as  it  crystalizes  falls  into 
falls  into  a  large  iron  pipe  at  the  bottom  of  the  pan  where  it 
Cixn  be  seen  through  a  peep-hole.  When  a  sufficient  amount 
luvs  accumulated,  a  valve  is  closed  al)ove  the  salt  and  against  the 
atmospheric  pressure.  The  salt  is  then  removed  and  dried 
ready  for  the  market. 

It  is  rather  difficult  to  determine  the  exact  cost  of  produc- 
tion by  either  of  the  processes,  as  the  managers  vary  the  process 
to  suit  local  conditions  and  so  gain  |X)ints  of  a<l vantage  ;  conse- 
quently they  are  not  disposed  to  disclose  manufacturing  secrets 
and  costs  of  production. 
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It  wouiti  Mcoin  from  iiivcHtigation  with  brine  of  100  de^n<s, 
thiit  tin?  j^raiiier  HyMtfin  prorhiceH  filjout  one-and-a-half  tons  of 
Hall  with  a  conHUiuption  of  2,000  jioundH  of  culm  coal,  while  the 
advocates  of  the  pan  HyHtem  claim  alx)Ut  two  t<jnH  from  tlie  Hame 
conHUuiption.  In  support  of  thiw  I  have  uAcertained  that  wjine 
of  the  tirniH  at  Marine  City  are  sellinj^  bulk  Halt,  manufactured 
by  the  pan  syst'Cm,  at  S2  00  per  ton,  and  making  cjuite  a  satis- 
factory profit.  In  order  to  produce  one  ton  of  Halt  from  brine  of 
100  decrees,  it  is  necessary  to  evaporate  2H  (gallons  of  water  [x;r 
bushel  of  sail  recovered,  or  779  gallons  of  brine  for  a  recovery 
of  2,000  pounds  of  salt. 

Brines  in  Nova  Scotia. — With  the  richest  brines  yet  found 
in  Nova  Scotia,  it  would  be  necessary  to  evaporate  28 J  gallons 
of  brine  for  each  bushel  of  salt  obtained,  or  about  1,000  gallons 
for  each  ton  of  salt  recovered — an  excess  of  about  200  gallons 
to  be  evaporated. 

The  valuable  evidence  furnished  by  the  brine  springs  of  this 
province  was  fully  recognized  by  Prof.  Henry  How  in  a  paper 
read  by  him  before  the  Nova  Scotia  Institute  of  Science  on 
March  6th,  1865.*  In  this  paper  he  speaks  of  several  saline 
springs  in  various  localities  from  which  the  salt  was  made,  and 
refers  to  a  company  which  made  salt  from  a  spring  in  Pictou 
county  as  early  as  1845.  He  also  states  that  these  brines 
carry  a  high  percentage  of  bromine,  and  that  some  of  the 
gypsum  he  examined  near  Windsor,  Hants  county,  contained 
rock-salt.  Twelve  miles  from  Baddeck  a  strong  brine  spring 
exists,  which  yielded  one  bushel  of  salt  from  100  gallons  of 
water.  In  conclusion  he  says,  from  what  we  see  of  the  number 
and  distribution  of  the  brine  springs  of  this  province,  the  manu- 
facture of  salt  may  be  expected  to  become  a  considerable  branch 
of  industry,  as  the  composition  of  the  brine  issuing  from  the 
lower  carboniferous  rocks  is  favourable  to  its  manufacture. 

*  On  some  brine  springs  of  Nova  Scotia.    By  Henry  How,  D.  C.  L.,  Trans, 
N.  S.  Inst.  Sc.i  vol.  I,  pt.  3,  p.  75. 
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A<;ain,  in  18G7,  lu-  refers  to  the  subject  and  nayn,  tluit 
;iltli(jiii^li  no  rock-salt  of  any  iiiiportancc  lias  yet  Ixien  found 
with  the  gypsum,  the  brines  of  the  gypsiferous  districts  have  fur- 
nished excellent  salt,  as  at  Hiver  Phihp  and  Springhill,  and 
liiiit  Ji  company  is  making  salt  at  Antigonish. 

Dawson,  in  his  Geology  of  Nova  Scotia,  says,  the  saline 
springs  found  in  various  localities  occur  in  the  lower  carbonif- 
erous rocks,  and  he  j)oints  to  the  association  of  their  saliferous 
matter  with  the  gypsum  and  marls  He  further  refers  to  Mr. 
Deacon,  of  Halifax,  as  having  put  down  a  bore-liole  at  Antigon- 
ish, 15-t  feet,  the  rocks  penetrated  being  gypsum  and  marls,  with 
hands  of  limestone,  while  the  brines  encountered  were  copious 
and  rich. 

Almost  invariably,  when  salt  occurs,  there  is  present  some- 
where in  the  geological  structure  deposits  of  gypsum  or  anhy- 
drite, or  both.  It  is  also  apparent  that  gypsum  or  anhydrite,  or 
both,  may  be  present  without  deposits  of  salt,  but  impos- 
sible to  have  the  latter  without  the  former.  If,  as  it  would 
seem,  it  is  necessary  to  have  deposits  of  gypsum  if  we  are  to 
have  salt,  do  not  the  immense  dejx3sits,  which  are  known  to  ex- 
ist in  many  localities  throughout  the  province  of  Nova  Scotia, 
furnish  some  valuable  indiciitions  of  the  existence  of  rock-salt, 
and  is  not  the  evidence  very  much  strengthened  by  the  large 
number  of  brine  springs  which  are  known  to  exist  wherever 
gypsum  deposits  are  found  (* 

During  the  summer  of  1904  a  local  company,  prospecting  for 
oil  at  Cheverie,  Hants  County,  put  down  two  bore-holes  a  distance 
of  al)Out  2000  feet  each.  These  holes  passed  through  large 
deposits  of  gypsum,  anhydrite,  marls  and  sandstone,  and  while 
ihey  encountered  brines  of  different  densities  in  their  descent, 
those  at  the  bottom  had  a  density  of  70  degrees.  And  when 
we  compare  the  density  of  these  brines  with  thase  found  blow- 
ing at  the  surface,  their  increasing  density  must  strongly  point 
to  deposits   of  salt  of   more  or  less   extent  somewhere   in   the 
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undrrlyinj^  Mtrutii,  and  what  Uhh  r>ccurrffl  in  th:K  locality  Khould 
\)c  duplicated  in  umny  other  nectionn, 

Tlie  brine  .sprin^M  theniselveHare  of  no  particular  commercial 
value.  a8  their  density  rarely  exceedH  that  of  iiea-water,  but 
they  arc  a  valuable  link  in  the  chain  of  evidence,  inaHinuch  an 
they  point  ntronj^ly  to  the  existence  of  wait  deposits  yet  to  b- 
discovered  in  many  localities  throii;^hoiit  ihis  provinc**.  That 
these  spring  have  continued  to  flow  for  age^**,  undimininhed  in 
either  volume  orsaliferous  material  certainly  adds  materially  t' 
the  already  existing  evidence. 

The  Maritime  Provinces  as  a  market —  Most  of   the  salt 
consumed  iu  the  Maritime  Provinces  is  imported  from  Liverpo^^jl 
Spain,  Portut^al,  and  Italy,  and  a  small   amount   from  the   West 
Indies,  as  will  be   shewn    by    the    following   tables,   and    had    a 
value  of  S14-0,67b  ;   while  Montreal  alone  imported  $101,454. 

During  the  year  1904  there  was  imported 
into  Canada  salt  free  of  duty  which  had 
a  value  of $338,082.00 

Dutiable  salt,  or  salt  on  which  duty  was 

collected 74.186.00 

Making  a  total  of §412,268.00 

Of  this  amount    Great    Britain    and    her 

dependencies  supplied- S289,749.00 

The  balance  came  from  foreign  countries  as  follows  : 

Australia 11.00 

British  West  Indies 11,929.00 

Newfoundland 335.00 

Cape  Verde  Islands 920.00 

Italy 10,751.00 

Portugal 1,807.00 

St.  Pierre 476.00 

Spain 10.828.00 

United  States 6,307.00 
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Iin|)ortrttioii   of  s*ilt  by   ports. 

Halifax,  N.  S. .  .  .       .  .  .?  42.196.00 

Hamilton,  Ont 1,189.00 

Montreal,  Que 101,454  00 

Ottawa.  Ont 1,392.00 

Quebec,  Que :?6,068  00 

St.  J3hn,  N.  B ♦12,409.00 

Toronto,  Ont 2,862.00 

Vancouver,   B.C..  12,706.00 

Victoria.  B.  C.  6,00r).00 

Winnipeg.  Man 888.00 

I)urin;r  the  year  1903,  Canada  nianulactured  53,537  tons  of 
.^alt  of  various  ^jrades,  valued  at  $334,008  and  durinj^  tin?  same 
period  exported  Canadian-made  salt  havin<^  a  value  of  S2.724. 
There  were  exported  durint;  the  same  year  253,668  bushels  of 
foreicrn  salt.  A'hile  a  larjre  auiount  of  the  salt  imported  into 
Canada  is  consumed  for  domestic  purpases,  the  bulk  is  used  in 
the  fisheries,  and  is  purchased  by  the  ton  of  2,240  pounds,  in 
cargo  lots. 

The  (juotations  on  .salt  for  the  year  1905,  a.s' furnished   by  a 
large  foreign  exporting  house  in  England,  are  as  follows  : 
Ordinary,  Liverpool.  12  bags  per  ton  of  2240  lbs    .    i^  5.25 

Fishing  siilt 6.12 

Factory  tilled,  200  pound  bags  .  .      8.75 

50  10.25 

Liverpool,  in  bulk 4.25 

Solar  salt 3.43 

C.  L  F.     Halifax  cargo  lots. 

It  will  be  observed  the  lowest  price  (juoted  ($3.43)  is  for  a 
ijualit}'  and  kind  which  forms  the  bulk  of  salt  consumed  in  the 
Maritime  Provinces.  The  price  quote<l  at  Halifax  during  the 
season  of  1905  for  this  grade  of  salt  ranged  from  $1.20  to  $1.35 
per  Jiogshead,  or  from  $5.40  to  $6.00  per  ton  of  2000 
pounds. 
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l>ii(Jur   fHvorH})le    conditionM,   Halt  shoul')    ^x•    rnanufacturcHl 
and  diHtribuUMl  to  poiiitH  of  coriMumptionh  in  the  Maritime  I'n^ 
vincea  and  Newfoundland  at    a   cost   which  should    not   exceed 
$2.75  per  ton. 

Concluaions. —  Nova  Scotia,  together  with  the  other  Marl 
time  Provinces  and  Newfoundland,  are  the  salt  consutnin^ 
sections  of  C'anada.  and  certainly  furnisli  an  ideal  market 
for  fishinj^-sftlt ;  while  the  demand  for  other  grades  such  a- 
j^rocery.  farm,  beef  and  table  salt,  and  on  which  a  duty  is  col 
lected,  is  fully  a.s  lar^e  per  capita  Jis  any  of  the  other  section- 
of  Canada. 

With  all  the  natural  conditions  existing  in  Nova  Scotia 
such  as  moderately  cheap  fuel,  water  freights  to  points  of  con- 
sumption, large  and  increasing  markets,  satisfactory  margin  for 
profits  above  cost  of  production,  and  a  freight  rate  of  SI. 75  Uj 
?2.00  per  ton  against  foreign-made  salt,  should  not  such  favour- 
able existing  conditions  be  sufficient  to  stimulate  a  further 
investigation  of  our  saliferous  deposits  ? 

The  object  of  this  paper  is  to  draw  the  attention  of  our  pro- 
vincial people  to  another  probable  source  of  wealth  within  our 
borders,  and  in  doing  so  I  have  been  obliged  to  draw  from  the 
compiled  information  of  others.  In  this  connection  I  wish  to 
make  grateful  acknowledgements  to  Frederick  J.  H.  Merrill, 
H.  Credner  and  Dr.  F.  E.  Englehardt. 
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ANNUAL  MEETING,  22nd  &  23rd  MARCH,  1906 

The  annual  meeting  uf  tlie  Minin;;  Society  of  Nova  Scotia 
wtiH  held  at  the  rooms  of  the  Board  of  Trade,  Halifax,  on  the 
22nd  and  23rJ  March,  1906,  with  the  president,  A.  A.  Hayward 
in  the  chair. 

The  followinj^  gentlemen  were  present  ;  Dr.  Henry  S.  Poole, 
Richard  H.  Hrown,  Francis  H.  Mason,  Fred.  P  Kr>nnan,  Gcorj^e 
W.  Stuart,  Prof.  J.  K.  Woodman,  Hon.  S.  11.  Holmes,  Prof. 
Frederic  H.  Sexton,  \V.  C.  Milner,  J.  A  Johnson,  James  Haird, 
J.  L.  Greenough,  W.  A.  Brennan,  Joseph  H.  Austen,  W.  H. 
Sterns,  Harry  Piers,  M.  K.  Morrow,  G.  L  Burrit,  Harry  M. 
Wylde,  W.  H.  McRoberts,  George  E.  Francklyn,  Prof.  \{.  H. 
Richards,  A-  M.  Bell,  Philip  A.  Freeman  and  Alexander  McKay. 

The  minutes  of  the  previous  meeting  were  read  and 
approved.  The  treasurers  statement  was  presented  and 
adopted. 

Election   of   Members. 

The  following  were  elected  members  :  Thomas  J.  Jirown, 
Sydney  Mines;  John  Fellows,  Stellarton  ;  John  B.  Forster, 
Oldham;  W.  L.  Ogle,  Halifax;  James  Crease,  Mount  Uniacke ; 
A.  L.  McCallum,  chemist  Dominion  Iron  and  Steel  Company, 
Sydney,  (since  of  Halifax);  H.  McKier  Weir,  Torbrook  ;  H.  \V, 
Mclnnes,  Halifax  ;  and  William  J    Hopgood,   Halifax. 

President's  Address. 

A.  A.  Hayward. — Instead  of  preparing  an  address  of  the 
usual  character,  rehearsing  at  length  what  the  society  ha.s 
accomplished  and  offering  apologies  for  what  may  have  been 
left  undone,  repeating  history  perfectly  familiar  to  all,  particu- 
larly those  who  have  taken  an  active  interest  in  the  affairs  of  the 
society,  I   have  preferred   to  change  conventional  methods,  and 
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to  ifivL-  III!  ivMreHH  on  a  coiniiiercittl  Hubject,  claiiiiinj/  no  prtn-jni 
onl.  HM  llif  iMilicy  JMone  timl  Ih  follcwed  by  a  nuiiil><,T  of  HocieticH 
of  liko  nature.  By  following;  lUiine  Vinen  we  shall  at  Icaijt  \hs 
looking  forward  rather  than  backward.  1  have  Hclected  an  a 
Mubjt'ct  halile  or  common  Hall.  Hut  tK'fore  takinj;  up  that  Hub 
iect  1  would  hko  Uy  refer  to  a  matter  directly  connected  with 
the  Hociety. 

In  looking  over  the  past  it  HcefiiM  to  me  our  experience 
somewhat  nsfuibles  tl  at  of  the  children  of  Israel,  who  wan 
diM-ed  about  the  wildeiiiwk*  lV>r  many  years  before  they  8ecure<l 
a  home  in  the  promised  land.  So  it  has  been  with  this  society 
it  has  wandered  aV)out  from  place  to  place,  holding  its  meetin^'H 
wherever  any  kiii'lly  disposed  person  mij^ht  otier  a  shelterin;: 
roof.  To-djiy  it  v.ould  seem  as  though  we  had  reached  the 
i)romiHed  land,  and  I  trust  we  will  settle  down  in  our  new  home 
to  enjoy  any  benefits  that  we  may  have  gained  from  past  expe- 
rience. Through  the  generosity  of  the  Board  of  Trade,  we  have 
been  granted  the  privilege  of  using  the  room  we  now  occupy 
for  our  annual  and  semi-annual  meetings,  and  I  trust  we  shall 
show  our  appreciation  by  our  cooperation  in  any  movement  that 
shall  tend  t<j  strengthen  and  enlarge  the  commercial  position  of 
this  city  and  province. 

Your  committee  has  prepared  a  new  constitution  and  by- 
laws, which  you  will  be  called  upon  to  adopt  I  would  suggest 
their  adoption  as  they  now  stand,  and  any  changes  that  the 
practical  working  thereof  may  show  to  be  desirable,  can  be 
made  at  a  future  meeting. 

The  gold-mining  committee  appointed  at  the  last  annual 
meeting,  and  which  reported  at  the  last  semi-annual  meeting, 
was  successful  in  accomplishing  the  object  for  which  it  was 
created.  Mr.  Thomas  A.  Rickard,  M.  E.,  was  by  them  recom- 
mended to  the  government  as  the  proper  person  to  make  an 
examination  of  the  gold-tields  of   the  province.     Mr.  Rickard's 
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services  were  secured,  the  examination  made,  and  a  report  for- 
warded to  the  government,  which  ha-s  decided  to  withliold  the 
Hame  until  it  can  have  further  commuication  with  Mr.  Kickard. 

The  society,  at  its  last  meeting,  voted  a  schularshij)  to  Dal- 
housie  college  for  one  student  engaged  in  the  mining  profession. 
I  am  pleaded  to  inform  the  society  that  various  pieces  of  machin- 
ery for  the  testing  of  ore,  including  a  tive  stamp  mill,  have  been 
erected  at  this  college  and  nearly  completed.  "    i 

During  the  year,  the  society  hius  l>een  called  U|)On  to  recori 
the  death  of  two  of  it«  oldest  and  most  valued  members — Mr. 
B.  C.  Wilson,  of  Waverley,  who  for  many  years  wa«  actively 
engaged  in  mining  and  many  of  its  branches,  and  Mr.  Geoffrey 
Morrow,  who,  while  not  actively  engaged  in  mining,  was  always 
in  ardent  supporter  of  all   forwani    movements  in  the  society. 

It  has  occurred  to  me  that  there  are  many  lines  of  useful- 
ness to  which  we  could  direct  our  energies  to  greater  ad- 
vantage, and  as  members  of  this  society  it  is  our  duty  to  take 
a  stronger  grasp  of  the  many  commercial  possibilities  that  seem 
to  present  themselves  on  either  side.  Do  wo  fully  appreciate 
the  opportunities  we  have  to  assist  in  the  development  of  the 
natural  resources  of  this  province,  and  do  we  consider  these 
natural  resources  of  any  commercial  value  ?  If  we  do,  then  it 
is  our  duty  to  develop  some  well  matured  plan  that  will  assist  in 
the  unfolding  of  these  possibilities,  so  that  masters  of  industries 
may  have  presented  to  theai  a  commercial  picture  worthy  of 
their  serious  consideration,  H«ot  this  .society  each  year  by  ita 
combined  efforts  try  to  be  instrumental  in  creating  one  single 
new  and  valuable  industry  Such  a  policy  would  be  far  reach- 
ing in  its  effect,  and  we  would  be  assisting  in  the  commercial 
prosperity  of  the  country,  and  by  so  doing  estnbli.sh  a  right  to 
confidence  and  respect.  1  would  suggest  the  advisability  of  the 
society  seriously  considering  this  policy,  and  would  a^k  it  to 
appoint  a  committee  which  shall  more  fully  consider  the  v)uestioD 
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and  de&l   with  it  ii>4   it    timy   think   adviBablc.  leaving  to   it  a 
Bolection  of  a  HuhjcM't  for  invostij^ation. 

Thifl  year  wc  luMrd  orio  new  featunr  to  uur  programme,  — 
niuiujiy,  that  of  intro<lu(!inj(  at  our  annual  ban(|Uct,  a  t/jpic  for 
(Kbate  that  Mhall  b<;  of  interewt  au'l  benetit  to  the  i>eople  of  this 
province.  If  thin  policy  i«  carrierl  out  with  the  npirit  it  clew^rveH, 
and  the  proper  HubjectH  and  speakers  are  selected,  the  annual 
brtn(|Uot  should  Ije  looked  forward  to  with  much  interest  by  the 
citizens  of  this  city  and  province.  In  introducing^  this  particu- 
lar feature  we  have  this  year  selected  as  a  subject,  Technical 
Ivlucatiou,  and  have  secured  as  the  speaker  Prof.  K.  H.  Kichards, 
of  boston,  a  gentleman  too  well  known  in  this  part  of  the 
country  to  require  further  introduction.  The  subject,  however, 
is  one  that  should  appeal  to  every  man,  woman  and  child  in 
this  province  who  understands  and  appreciates  the  natural 
resources  of  his  country,  and  desires  their  furthur  development. 

[The  President  then  read  a  paj>er  on  salt,  which  is  reproduced 
elsewhere  in  this  volume.] 

Report  of  Gold  Mining  Committee. 

President  Hayward. — Perhaps  Dr.  Woodman  of  the  gold- 
mining  committee  will  explain  why  it  is  necessary  to  ask  for 
our  indulgence,  in  regard  to  Mr.  T.  A.  Richard's  report,  and  why 
we  should  be  patient  until  we  get  the  report  from  the  gover- 
ment. 

Dr.  Woodman. — In  order  that  what  the  members  of  the 
Mining  Society  and  the  mining  public  generally  have  a  right  to 
know  concerning  the  report  of  Mr.  T.  A.  Richard,  may  come 
from  an  authentic  source,  I  have  prepared  the  following  state- 
ment of  the  case. 

The  report  of  Mr.  T.  A.  Rickard,  when  received  by  the 
government  was  found  to  lack  clearness  on  certain  points. 
Alter  considering  the  matter  at  some  length,  the  government 
requested  certain  gentlemen  interested  in  mining  in  the  province 
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to  confer  witli  them.  Those  were  the  inciDljerH  of  the  former 
coiMinittce  on  gold  mining  uf  this  society;  but,  inasmuch  an 
that  committee  ceased  to  exist  at  the  last  meeting  of  the  society 
its  former  members  were  honoured  by  the  government  with  the 
invitation  merely  as  individuals  who  had  a  knowledge  of  the 
situation  from  the  beginning,  and  they  have  acted  throughout 
under  that  condition.  To  them,  later,  were  added  by  recjuest  of 
the  government,  two  more  gentlemen  who  were  reganied  aa 
being  especially  fitted  to  advise  in  the  matter. 

Those  gi'iitlemen  have  conferred  with  the  goveniment  and 
with  Mr.  Farilwiult  ;  and  have  offered  certain  sujrcrestions  to  the 
former,  wliich  are  Ix-ing  acted  ujx>n  at  the  present  time. 

It  will  lx«  seen  that  the  report  must  at  the  present  time  be 
regarded  as  a  jMirt  of  an  uncompleted  task  ;  and  while  this  con- 
dition obtains,  it  is  manifestly  improper  for  those  who  have 
been  called  in  by  the  government  to  enter  into  any  further 
statement,  explanation  or  debate  upon  the  subject. 

Rrport  of  GMnmittee  on  Iron  Mininj;. 

B.  F.  Pearson  presented  the  report  of  the  committee  on 
iron  mining,  which  was  read  ns  follows: — 

At  the  hist  meeting  a  committee  on  iron  mining  was  elected 
by  this  society,  and  charged  with  two  tasks.  ^  One  of  these  was 
to  place  before  the  Dominion  government,  through  its  tariff 
commi.«<sion,  a  plea  for  direct  aid  to  the  miner  of  iron  in  Nova 
Scotia,  through  a  cash-l)onus  for  ejich  ton  of  ore  of  some  .stand- 
ard ((uality  jiccepted  at  a  .smelter.^  At  the  meeting  of  the  com- 
mission in  the  board  of  trade  rooms,  this  was  urged  upon  its 
members;  and,  whatever  the  outcome  may  be,  the  committe  has 
done  all  that  it  can  in  the  matter.  The  second  duty  set  was  to 
approach  the  provincial  government  on  the  subject  of  having 
.such  surveys  made  of  the  iron -bearing  nniks  of  the  province  as 
would  det<?rmine,  if  passible,  the  character  and  extent  of  the 
iron  contents.    On  this  subject  the  report  of  the  committee  must 
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U.  ii.coiiipli.ir.  ftrnl  it  hun  h<«cn  tlioii^jht  U-nt  to  report  back   to 
the  Bociety  for  fiirtyp-r  «liHCiWHion  aii'l  inHtructionn. 

The  oonditiouM  Hiirroiindiiij^  the  propoHition  of  the  boci»:ty 
for  a  survey  have  chanj^ed  inaU^rially  mnce  the  ioHt ructions 
were  ^iveu.  At  that  time  anMurarice  wa«  giveu  the  uociety,  in- 
foriually,  at  its  diuiicr,  that  the  j^ovcrnineut  would  apiK»int  an 
oxiHirt  for  the  examination  of  the  iron  de[>ObiU  as  it  had  for  the 
j^old   problem. 

Two  requcBts  were  open  for  the  committee  to  make — (1)  to 
appoint  an  expert  to  make  a  preliminary  examination  of  the 
iron-bearing  horizons,  and  to  report  on  the  possibility,  advihi- 
bility,  time  and  cost  of  such  survey  as  mi^ht  be  desired  ;  (2)  to 
app<jint  an  expert  directly  for  such  survey,  without  preliminary 
investigation.  It  is  understood  and  pointed  out  in  discussion 
at  two  previous  meetings,  that  this  is  a  much  larger  problem 
than  that  of  gold,  from  the  standpoint  of  time  and  expenditure. 
If  it  were  decided  finally  to  have  no  survey,  the  first  of  the  two 
methods  mentioned  above  would  involve  the  use  of  an  expert's 
fee.  If  a  survey  were  determined  upon,  its  expense  would  be 
incurred,  with  or  without  an  expert's  fee  for  preliminary 
examination.  Such  survey,  to  be  valuable,  should  be  detailed 
and  accuarate,  on  a  large  scale,  and  very  likely  accompanied  by 
contoured  topographic  maps.  The  ta.sk  would  be  by  no  means 
a  small  one. 

When,  therefore,  the  report  on  deep  gold  mining  was 
received,  and  its  effect  upon  thase  who  read  it  was  noted,  it  was 
at  once  thought  to  be  both  unwise  and  unfair  to  approach  the 
government  at  that  time,  with  a  project  of  a  similar  sort, 
involving  inevitably  a  larger  cost.  It  appears  to  your  committee 
that  tha  same  conditions  are  still  operative,  and  that  it  is  as 
unwise  now  as  it  was  a^short  time  ago.  to  ask  the  government  to 
spend  the  people's  money  in  the  way  indicated. 

But  the  problem  has  another  side.      It  has  been  repeatedly 
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ur^ed  in  ineetinjjs  ut*  tl»i»  Hociety,  tlmt  for  the  best  inU»re8U  of 
the  province  there  Hhould  Im*  a  ^eolo^ical  survey  inaupirat^xi 
and  controlled  by  the  local  j^overnment,  whose  duties  should 
include  the  monographic  pniblein  study  of  economic  dtiposits  or  / 
economic  districts.  This  survey  would  not  duplicate  work  now 
bein^  done  by  the  Dominion  Survey,  but  wouid  bej^in  where 
that  has  left  otf,  and  do  what  is  most  ur;^ently  nee<le<i  to-day  in 
this  province — ac(|uaint  the  public  in  detail  with  their  mineral 
resources.  It  is  surely  unnecessary,  at  tliis  sta^e.  to  urjje  or  to 
def»;nd  I  he  necessity  of  suc!\  a  survey.  /  Practically  no  voice 
has  been  raised  a«^ainst  in  past  mtetinj^,  and  many  have  spoken 
earnestly  in  its  favor.  In  the  minds  of  at  least  some  of  tliose 
who  have  urjjed  ^n-ernment  aid  in  special  investigations  of 
both  ^old  and  iron,  the  vision  has  stood  behind  these  projoct«, 
of  a  time  when  the  jjovernment  would  see  the  wisdom  and 
economy  of  havinjr  ,i  permanent  geoloj;ical  survey,  adeijuatcly 
maintained. 

Without  ^ointr  into  further  del)ate  on  the  subject,  we  would 
recommend  that  this  committee  be  authorize*!  to  approach  the 
local  jrovernment  for  the  installation  of  a  provincial  jjeolo^ical 
survey.      We  believe  the  time  is  ripi'  for  it. 

1)k.  W(K)I)MA\. — I  have  just  come  from  the  government 
with  Mr.  B.  F.  Pears<jn.  We  appmached  it  with  respect  to  the 
investigation  of  the  in)n  ore  deposits  of  Nova  Scotia  and  had  a 
favourable  hearing  and  found  it  extremely  anxious  and  willing 
to  take  hold  of  the  problem.  It  th<>ught  that  perhaps  the  govern- 
ment at  Ottawa  might  enlarge  its  survey  and  cover  the  things 
we  want.  We  desire  to  do  the  work  which  the  Dominion 
geological  survey  in  unwilling  or  unable  to  do.  The  local  gov- 
ernment thouglil  that  if  a  repre.sentative  commission  were  to  go 
to  Ottawa,  that  the  Dominion  government  w<mld  make  an  in- 
creased appi*opriation  to  have  this  work  done.  In  that  ca«c  we 
can  have  it  dcme  innier  a  joint  .survey  under  the  control  of  the 
local  government  ami  thus   get  all   the  information  we  desire. 
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The*  proiniiT  llioii^jlit  that  the  {irovincc  couM  not  aHVinl  U* 
oHtiihliHh  mi  iii(l<'|»eiicleiit  Hurvcy  unckr  the  prcHent  circuiii- 
8tA!iC4«H.  Ht;  Haul  IiIh  )^ovf»niinent  will  pay  the  ex|K'nH<-H  to 
Ottawa  of  th«*  CoiiiiniHHioncr  of  Works  an<l  MirH»«,  B.  F.  FtiarHon, 
inywif  ami  any  otluT  (lehrgat<;  the  Hociety  app^^intn.  It  ha« 
alwayM  Im^'ii  the  |)olicy  of  the*  Dofiiinion  ^o^jloj^ical  Hiirvcy,  not 
to  do  <l<*tnil  work  in  any  district. 

F.  V  HosSAS. — 1  am  sure  the  society  is  indebt^Kl  to  the 
coininitt^M'  for  tin*  work  it  has  done,  and  I  move  that  the  c^mi- 
niittee  be  continu»;d  to  see  tliat  the  work  is  completed  as 
outlined. 

U.  M.  Wylde  seconded  the  motion  which  passed  unani- 
mously, 

( )ii  motion  of  F.  H.  Mv\soN  seconded  by  J.  Baird,  Dr.  H.  S. 
Poole's  name  was  added  to  the  connnittee. 

Legislation  with  respect  to  Stealing  of  Gold. 

G.  W.  Stuart. — As  you  are  aware,  we  employed  Mr.  Frank 
Bell  to  draw  up  an  amended  form  of  the  bill  on  gold  stealing 
from  mines,  in  accordance  with  the  sucrcrestions  made  to  the 
government.  He  has  had  considerable  correspondence  with 
different  members  of  the  government  and  particularly  with  Mr. 
Sinclair.  He  reports  to  me  that  at  present  the  matter  stands 
thus  : — After  being  passed  several  times  in  its  amended  form  by 
the  committee  on  amendments  of  the  criminal  law  of  the  house, 
it  was  concluded  that  the  matter  would  have  to  stand  over.  There 
has  been  some  talk  of  a  general  revision  of  the  criminal  law, 
when  it  might  be  taken  into  consideration.  But  Mr.  Bell 
thinks  there  is  very  little  chance  of  having  that  amendment 
incorporated  in  the  criminal  law  of  the  Dominion  unless  it  is 
recommended  by  our  own  provincial  government.  He  says  he 
is  quite  sure  that  if  our  provincial  government  should  recom- 
mend to  the  federal  government  that  such  an  amendment  of  the 
criminal  law  be  made,  there  would  be  no  question  but  that  it 
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would  Ije  (lone  iind  doiu'  tit  once.  TlitTi^fore,  I  think  that  it  is 
advi.sttblt'  fur  us  to  |mss  a  resolution  and  ap{x)int  a  ffmall  com- 
mittee to  wait  n\nm  the  Attorney -General,  or  the  goveninient 
if  you  think  Ix'st,  asking  for  a  reconiniendation  to  the  federal 
(government  that  such  an  amendment  of  the  act  be  made.  I 
sujjcrest  that  a  connnittee  U*  appointe<l  for  that  purpK)f»e 
I  cannot  see  how  the  government  could  for  a  moment  n'fuse  to 
make  the  recommendation  becau.se  it  is  a  matti^'r  that  affects  the 
income  of  the  province  very  much  ;  it  not  oidy  atR>cts  the  min- 
in<»'  men  hut  affects  the  jrovernment  as  well.  U'cause  the  latter 
iw  robl3«Ml  of  its  royaltie.s,  *  There  must  1m'  hundre<b  and  thous- 
ands of  dollars  .stolen  from  our  min«'s  frmn  whirh  the  province 
has  no  return. 

F.  H.  Mason. — I  move  tliat  the  former  committee  be 
re-appointed  to  carry  out  Mr.  Stuart's  su^^ijestions, 

F.  P.  RoNNAN. — I  second  the  motion. 

The  motion  on  being  put  was  paased  unanimously. 

Nominating  Committee. 

On  motion  the  following  gentlemen  were  named  a  nominating 
committee  to  select  names  of  officers  for  the  ensuing  year  : — 
Messrs.  Stuart,  Poole.  Morn)w.  Austen  and  \Voo<lman  ;  and  on 
motion  it  was  resolved  that  the  officers  for  the  ensuing  year  l)e 
appointed  in  compliance  with  the  new  constitution  and  by-laws 

The  meeting  then  adjourned  until  2.30  p.  m. 
Afternoon  Se-ssion. 

PubUcatioa  of  Papers 
F.  P.  RoNNAN.— There  is  a  matter  I  wouM  like  to  bring  up 
in  reference  to  the  rcmling  of  papers.  In  the  past  we  have 
followed  the  custom  of  having  the  papers  read  without  prior 
publication.  Of  course  it  is  difficult  to  discuss  them  with  any 
previous  idea  of  the  matters  in  them.  Would  it  not  be  advan- 
Uigeous  to  have  the  papers  submitted  to  the  council  some  few 
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dayH  \)vU)rv  tin-  iinM'tinj^  of  thi*  wjciety,  then  the  crmncil  coiilH 
coiiiiiiunicAU*  th<«  iiiatterH  contained  in  tliein  to  the  members  and 
in  that  way  the  pai)er?  would  be?  diHCUwed  intellij^ently.  If 
Homo  Huch  plan  could  Ik;  devised  we  would  then  have  an  inter- 
esting and   intelligent  discussion  of  the   various  papers  read. 

G.  W.  SxrAKT. — I  entirely  a^ree  with  Mr  Konnan  in 
re^rd  to  the  publication,  at  least  the  papers  should  be  sub- 
iiiitti'd  to  the  council  previous  U)  their  beinjr  read.  As  Mr. 
ll^mnau  has  said,  you  cannot  at  a  moment's  notice  diw:uss  a 
paper  very  intelligently.  If  something  could  be  done  to  bring 
this  about,  I  believe  it  would  be  an  excellent  thing. 

I)H.  Woodman— The  question  is,  is  it  possible  to  get  th» 
papers  lieforehand  ?  During  the  last  few  years  there  was  only 
one  case  whe^e  we  able  to  hear  the  paper  before  it  was  read 
that  was  Mr.  Libbey's  paper.  In  an  organization  of  which  I 
am  a  member,  it  is  required  that  a  paper  shall  be  submitted  to 
to  the  council,  or  an  abstract  laid  on  the  table  the  morning  of 
the  meeting.  But  that  may  not  be  possible  in  a  small  .society 
like  this.  One  of  the  papers  that  was  read  here  today  was 
onl}^  finished  at  nine  o'clock  this  morning,  and  another  at  one 
o'clock.  If  the  paper  could  be  secured  early  enough,  it  would 
be  all  right.  At  present  I  do  not  see  how  it  can  be  done  except 
through  the  persuasive  power  of  the  secretary. 

W.  A.  Brenxan. — I  cannot  understand  the  practicability  or 
the  possibility  of  having  a  paper  or  even  an  abstract  laid 
before  us  before  the  meeting  opens.  The  whole  usefulness  as  a 
paper  is  to  have  its  originality  thrust  on  the  meeting,  and  there- 
for the  discussion  which  follows  is  purely  and  simply  original. 
If  someone  has  had  time  to  dissect  it  and  criticize  it  severely,  it 
is  hardly  fair  to  the  writer. 

President  Hayward. — Then  there  is  another  side  to  the 
question  :  the  probable  cost  and  labour  entailed. 

W.  A.  Brennan. — Would  a  paper  have  to  be  handed   in   a 
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week  or  a  month  or  two  monthft  beforohand.  and  would  it  then 
have  to  be  printed  and  distributed  anion^'  the  members  ? 

President  Hayward.— That  would  be  the  only  way  in 
which  it  could  be  done.  It  certainly  is  a  very  desirable  tiling, 
but  it  would  entail  a  great  deal  of  expense  and  a  great  deal  of 
labour  on  the  part  of  somebody. 

W.  A.  Brenkan. — A  paper  of  the  magnitude  of  that  of  salt, 
which  you  read  to-day,  is  deserving  of  a  great  deal  of  consider- 
ation, and  it  is  (juite  time  enough  at  our  next  meeting  to  discuss 
it 

President  Hayward.— Thereisno  possible  means  by  which 
it  could  be  done,  except  through  the  daily  press.  It  could  not 
go  into  our  Transactions  before  the  end  of  the  year. 

Dr.  Woodman. —In  the  American  Institute  of  Mining 
Engineers,  the  members  have  the  privilege  of  having  their 
pai>ers  published  in  pamphlets.  That  is  a  metho.1  which  I 
would  advocate. 

G.  W.  Stuart.— There  is  something  in  Mr.  Brennan's  con- 
tention. If  the  publication  of  the  papers  is  going  to  submit 
authors  to  such  critici.sm  tvs  would  intimidate  them  fn)m  pro- 
ducing papers,  then  possibly  it  would  be  better  not  to  have  them 
published  beforehand.  It  \uxs  been,  and  presume  will  l)e  for  some 
time  to  come,  a  dithcult  matter  to  have  as  many  papers  as  we 
should  have.  There  luis  already  been  some  harsh  criticism  on 
papers  that  have  been  read  before  the  society,  which  I  think  h>vs 
had  the  effect  of  intimidating  members  from  constributing.  No 
doubt  our  meetings  will  be  very  much  more  interesting  if  the 
papers  could  be  discussed  more  intelligently. 

F.  P.  RoNNAN. — It  is  not  so  much  a  criticism  that  one 
would  like,  but  an  amplitication  of  the  subject.  A  writer  may 
advance  a  theory  in  connection  with  mining,  and  put  it  forward 
tentatively,  and  by  inviting  the  study  of  his  paper  beforehand 
he  will  probably    get  their  co-operation,  which  may   be  of  the 
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uttnciMt  iiiifH)rtAncti  to  the  nubjoct.     I  move  thnt  a  cotninittee  be 
fip|x)iritoc]  to  tako  tho  matter  up  and   to  report  \ip<m  the  fea^i 
bility  of  mich  a  plan. 

I)|{.  \V<MH)MAN  Heconcle<l  th«;   motion,  wliich   piiHH<fl  ununirn 
oiinly.    TUv.  committee  wa>*  then  appointed,  connistinj^  of  .M<:HsrH. 
Woo<lman,  Piers  and  Ronnan. 

Economic  Topics  for   DiACusiUon. 

hi:  Woodman. —  I  woul<l  like  to  Hpeuk  on  the  fxjint  referred 
tu  in  the  preHidentHaddreHH  this  morning,  rej^ardinj^  ihe  attempt 
to  have  inemberH  untJertake  the  j/atherinjj  of  data  on  Home 
economic  topic  during  the  year.  I  think  it  would  accomplish 
the  acquiflition  of  factH  which  are  not  at  present  obtainable. 

I'resident  Hayward. — My  idea  was  that  this  society  Hhould 
each  year  take  up  .some  subject  and  ^atiier  all  the  information 
that  it  is  possible  to  obtain  thereon  and  have  it  compiled.  If 
thia  were  carried  to  a  conclusion  it  might  be  the  means  of 
establishing  some  new  industry.  Of  course  we  have  accom- 
plished a  great  many  good  ends  during  the  existence  of  the 
society,  but  it  seems  to  me  there  is  one  definite  thing  we  could 
take  up  which  would  be  of  great  advantage  to  the  province.  I 
referred  to  the  subject  of  cement,  if  we  were  to  appoint  a  small 
committee  dealing  with  that  subject  it  could  examine  limestone 
deposits  and  take  up  the  commercial  aspect  as  well.  If  it  then 
made  its  report  in  the  form  of  a  paper,  that  would  be  printed 
in  the  transactions  of  the  society,  it  might  come  before  the  eyes 
of  capitalists,  whicli  possibly  would  be  the  means  of  bringing 
about  a  new  industry.  I  only  used  that  as  an  illustration  of 
what  might  be  done  I  think  we  have  the  means  and  talent  to 
take  up  almost  any  subject.  We  can  pick  from  among  our 
members  a  few  men  versed  on  any  subject  that  would  be  of 
importance  to  the  province — and  I  do  not  see  any  more  effectual 
means  of  doing  something  which  would  be  of  value  to  the 
people  of  this  province  than  to  do  what  I  have  suggested.  In 
order  to  inaugurate  a  policy  of  this  nature,  it  is  necessary  tirst 
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to  select  a  subjocl  iur  invest i-auuii.  if  we  couM  nmke  a 
selection  today,  we  could  also  arranj^o  for  another  Huliject  to  Ije 
brought  up  and  discussed  at  a  future  nieetinj^.  At  our  next 
semi-annual  meeting;  several  subjects  could  bi-  brouj^bt  up  and 
we  could  select  wbicli  subject  would  \)Q  investi^atetl.  Ix-t  us 
take  up  any  subject  that  will  be  a  benefit  to  this  provinci-. 

F.  P.  1U)NNAN: — All  the  conditions  in  regard  to  cement  point 
to  the  coming  year  tus  bi'ini;  a  cement  at^e,  The  pro^jress  that 
has  Ixien  made  in  the  United  States  in  that  particular  industry 
would  probably  astonish  a  jjreat  many  of  our  members  if 
P  they  were  familiar  with  it.  It  is  certainly  well  that  we  Uke  up  a 
subject  and  study  it  at  clase  ran^e  and  motle  an  attempt  to  apply 
the  knowledge  j^ained  in  a  practical  way.  I  move  that  a  com- 
mittee be  appointed,  to  Uke  up  the  subject  of  cement  and  the 
cement  industry  as  a  jMjssible  one  in  the  province.  The  com- 
mittee could  report  to  the  council  as  soon  as  p<jssible,  and  it 
will  be  under  the  direction  of  the  council. 

\V.    A.   Hrennan:— I    think    there  is   no   doubt   about    the 

advisability  of  such    a    resolution  at    this   time.      We  ouj;ht    to 

recoiniize  the  resourcefulness  of  the  province.    Nova  Scotia  is  not 

altogether  j^iven  to  minin*;  ;  and  it  has  many  features  that  have 

not  so  far  been  developed.    I  think    the  motion  is  a  good  one, 

and  T  believe  it  will  be  conducive  of  gwxl  work  in  the  course  of 

L      time.      It  does  not  follow  tliat  this  society  is  altogether  for  the 

I     development  of  coal,  iron,  gold  and  silver,  and  everything  in  the 

^     shape  of  hard  mining.     This  is  really  a  cement  age,    there  is  no 

question  alx)ut  it.     The  demand   for  cement  today  is  something 

phonominal.      I  suppose  the  demand  has  multiplied  two  hundred 

fold  within  the  last  tive  or  six  years.     I  second    .Mr.    Konnan's 

motion. 

The  motion  upon  being  pat  was  passed  unanimously. 
On  motion  the  following  gentlemen  we  appointed  a  com- 
mittee to  take  up  this  question — Messrs.  Sexton,  Woodman  and 
Milner. 
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On  iDotion  of  .1  H.  A(  KTRN,  Meooded  by  F.  IIoknam,  a  mini 
not  to  ex<y'<»<i  two  hundrod  (JolliirH  wan  placed  to  the  credit  of 
the  eommitUM*  to  dniw  on  iw  it  wiw  tit. 

W.  C.  MiLNKli. — I  liope  that  the  inomhers  will  not  expect 
too  much  Trom  uh  the  ftrst  Reason  The  field  \r  ro  great  that 
haH  to  Ix?  jrone  over. 

Oeparture  of  F.  H-  Ma«oo- 

O.  W.  Stpakt. — T  desire  to  refer  to  an  honored  member  of 
this  society,  Mr.  F.  H.  Mason,  who  is  about  to  leave  this  pro- 
vince. He  has  accepted  a  very  responsiVjle  situation  in  Cali- 
foniia  ;  and  I  tliink  it  is  only  appropriate,  knowing  Mr.  Mason 
as  long  and  as  favourably  as  we  have,  that  this  society  should 
refer  to  his  departure  and  his  great  service  to  the  province  and 
to  this  society.  I  am  sure  that  Mr.  Mason  has  not  only  been  of 
great  service  to  us  in  his  profession,  but  he  has  also  endeared 
himself  to  every  member  of  the  society  and  every  man  he  ha.«» 
come  in  contact  with  in  business  or  in  a  friendly  way.  I  beg 
to  move  the  followinfr  resolution  : — 

"  This  society,  while  expressing  pleasure  at  the  recognition 
of  Mr.  F.  H.  Ma.son's  ability  and  integrity  which  has  come  from 
the  opposite  side  of  this  great  continent,  thus  securing  for  him 
a  most  responsible  and,  we  trust,  lucrative  position,  in  the  golden 
state  of  the  United  States,  yet  it  extremely  regrets  the  great 
loss  this  province,  and  more  particularly  this  society,  will  sustain 
by  his  departure,  and  wishes  him  that  full  measure  of  success  in 
his  new  sphere  of  duties  that  it  is  believed  he  is  entitled  to. 

**  Therefore  resolved,  that  the  society  place  Mr.  Mason's 
name  upon  its  list  of  honorary  members." 

Dr.  Poole. — I  have  great  pleasure  in  seconding  the  motion. 
One  of  Mr.  Mason's  valuable  points  was  his  accuracy,  and 
the  trust  that  one  could  place  in  him.  If  anyone  put  samples 
in  his  hand  he  would  get  a  fair  and  correct  report,  and  he  would 
be  taught  how  to  take  samples  to  get  at  their  value  in  dealing 
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with  other  people.     I  am  sure  we  »11  kuow  with  what  pleMOr* 
we  have  met  him  at  our  meetinjj;H. 

l)B   WoouMAS.-I  may  say  of  Mr.  Mason  that  in  a  country 
and  in  an  industry  were  petty  jealousies  are  not  infrequent,  he 
BUnds  without  an  enemy.  whicl>  is  son.ethiug  wh.ch  can  be  sa.d 
of  liardly  any  man  in  any  country.     It  it  is  not  go.nK  beyond 
the  bounds  of  professional  etiquette.   I  may  also  say  that  in  a 
few  cases  where  I  have  seen  samples    sent  to  Mr.  Mason  for 
aasay  and  also  seen  analyses  of  samples  fro.u  the  same  ore-dumps, 
taken  as  checks,  made  by  other  as-sayers.  Mr,  Masons  hgur«i 
were  found  absolutely  reliable. 

The  motion  passed  unanimously. 

F.  H.  Mason.— This  resolution  comes  as  ((uite  a  surprise  to 
me  and  1  do  not  know  how  t»  thank  the  society  for  the  kin.l 
wishes  it  has  extended  to  me.  lu  leavint;  the  province  I  am 
sorry  to  part  fron,  so  n.any  of  my  old  friends.  I  have  enjoyed 
very  much  the  friendly  n.eetinss  we  have  had  in  the  past,  and 
shall  always  think  of  thein  with  pleasure. 

The  Dominion  EihlMon. 
F.  p.  RoNNAN. — In  view  of  the  fact  that  we  will  have  a 
Dominion  exibition  here  this  fall,  I  believe  it  would  be  wise  on 
our  part  if  at  an  early  date  we  took  steps  to  keep  the  subject 
before  the  public,  in  order  that  we  may  have  an  increased  min- 
eral exhhibit. 

H.  Piers.— I  may  say  that  arrangements  have  already  been 
made  for  next  years  exhibition.  Not  many  provisions  can  be 
made  for  an  increa-ned  mineral  exhibit,  because  the  buildinj;  is 
not  large  enough.  I  really  do  not  know  on  what  line  an  e.xten- 
sion  could  take  place. 

President  Havwakd.— Is  the  building  not  to  be  enlarged  '. 

H.  Piers.— I  do  not  think  so.     Of  course  the  style  of  the 

building  will  hardly  admit  of  an  extension,  unless  it  be  placed 
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at  iho  rear.      I  think   th<*  buildinj^  will   be  completely  f)lle<i  at 
thin  yenr'n  exiiihition,  and  what  more  can  be  done  I  don't  know. 

PllKsihKNT  HavwaRI). — It  would  hi;  hiirdly  fair  to  aJsk  th«- 
jrovornmcnt  to  extend  the  biiildini;. 

11  1 'I Kits. — There  ]H  every  willinj^nesM  on  the  part  of  exhib- 
itoPH  (<>  <'xhibit,  but  I  think  it  in  liir^ely  a  matter  of  want  of 
flpnce.  I  am  Kure  the  miiieh  department  will  do  all  it  fxwsibly 
can  to  make  the  exhibit  a8UCceH8  on  the  linea  in  which  it  in  now 
phmiied.  1  understand  it  wa>*  the  intention  of  the  government 
to  have  gone  further  into  the  matter  if  there  was  more  space 
available. 

Tkesident  Haywakd.— Under  whose  control  is  the  build- 

11.  I'lERS. — The  building  was  constructed  by  the  exhibition 
commission,  and  it  is  now  under  the  control  of  the  mines  depart- 
ment. 

President  Havward. — If  the  building  is  too  small,  perhaps 
the  society  would  do  well  to  appoint  a  committee  to  wait  on  the 
government  to  express  that  view. 

F.   P.  RuNXAX. — It  seems  to  me  now   is  the  time  to  get  this 

done. 

Election  of  Officers. 

J.  H.  Austen,  from  the  committee  appointed  to  nominate 
officers  for  the  ensuing  year  1906-07,  reported  as  follows: — 

President — A.  A.  Hay  ward  ;  First  Vice-President — Charles 
Archibald  ;  Second  Vice-President — Dr.  J.  E.  Woodman  ;  Secre- 
tary and  Treasurer — H.  M.  Wylde  ;  Editor  and  Librarian — 
Harry  Piers ;  Council — J  A.  Johnson,  Professor  F.  H.  Sexton^ 
Richard  H.  Brown,  Dr.  Henry  S.  Poole,  George  \V.  Stuart  and 
B.  F.  Pearson  ;  Auditors — F.  P.  Ronnan  and  Charles  Starr. 

On  motion  the  report  was  adopted.  Ballotting  for  the 
officers  then  took  place,  and  the  above  officers  were  unanimously 
elected- 
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J.  H.  Austen.— The  drrtft  of  the  new  by-laws  now  upon  the 
Uble  was  mailed  to  all  meinben*  some  tune  iij;o,  and  I  under- 
stand that  there  have  been  no  sugj^eKtionH  as  to  alteration**.  The 
committee  has  submitted  a  set  of  by-laws  which  1  Ixjlieve  wdl 
be  found  satisfactory.  I  therefore  move  the  adoption  of  tlie 
by-laws  as  they  are  now  presented. 

H.  M.  Wylde  siconded  the  motion,  which  pafl8e<l  unani- 
mously. 

Ttdlfikal  Education. 
',  President  Hayward. — You  are  aware  that  sometime  afi^o 
we  took  up  the  subject  of  t*;chnical  education,  and  for  8ome 
cause  it  was  drop|)ed.  The  society  recti^nizing  the  vslue  of  such 
a  (juestion  to  the  province,  decided  at  the  last  meeting  to  take 
up  the  subject  aj^'uin  for  the  purpose  of  trying  to  persuade  the 
government  to  a.ssist  by  appointing  a  commission  to  investigate 
the  subject,  and.  with  that  end  in  view,  Professor  Sexton  f»as 
prepared  a  paper  on  th.'  subject.  To  further  assist  the  move- 
ment, we  have  decided  that  that  subject  should  be  the  topic  at 
this  evening's  dinner.  We  have  succeeded  in  having  Professor 
Richards  of  the  Massachusetts  Institute  of  Technology  come 
here  and  speak  tonight. 

Prof.  F.  H.  Sexton  then  read  a  paper  on  "  The  Relation  of 
Technical  Education  to  the  Industries."  (Repro<luced  clsowhorc) 
The  paper  was  followed  by  a  discussion. 

On  motion  of  W.  C.  Milner,  and  R.  H.  Brown  it  wa^  resolved 
that  President  Hayward.  Prof.  Se.xton.  Dr.  NVtxxlman,  Hon.  Mr. 
Drummond,  and  Mr.  IVarson  be  a  committee  to  wait  upon  the 
government  and    ask   it  to   take   up  the    question   of   technical 

education. 

Paper   Read. 

Phillip  A.  Freeman,  chief  engineer  of  Halifax  Kleclric  Tram- 
Co.,  read  a  paper  on  the  *  Halifax  Electric  Tramway  Plant  and 
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Stoaiii  Kiij^ineorinj;."     (Il4'prr>*luceil  i;lmwhc;re).     The  paper  wm 
followed  by  a  diHCUHMion  find  h  vr)tc  of  thanlcH  to  the  lecturer. 

The  tiieetiiig  then  adjourned  until   the  following  morning  at 
10.30. 

Annual    Dinner. 

Tiw  Hocitty  dined  at  the  lluiifux  Hotel  on  the  evening  of 
22nd  March,  190G.  A.  A.  Hay  ward,  prehident,  occupied  the 
chair,  and  near  hini  nal  Premier  Murray,  Hon.  W.  T.  Pipe« 
(CommiHsioner  of  Pul»iic  Works  and  Mines);  ProfeHSor  R.  H. 
Kiohards,  of  the  MassachuseiiH  Institute  of  Technology;  Profes- 
sor E.  MacKay,  ot  JJalhousie  College;  President  Hannah,  of 
King's  College;  Dr.  Thompson,  of  St.  Francis  Xavier  College, 
and  otherH.  The  dinner  was  the  occasion  of  making  a  strong 
plea  for  technical  education  in  this  province,  and  the  speeches 
bore  upon  that  subject. 

President  Hay  ward  proposed  the  toast,  "The  King,"  which 
was  responded  to  by  the  singing  of  the  national  anthem.  "The 
President  of  the  United  States"  was  responded  to  by  singing  "The 
Star  Spangled  Banner"  In  response  to  "Our  Guests,"  President 
Forrest  acknowledged  the  honor.  He  said  :  "I  acknowledge 
your  kindness  in  the  toast  you  have  drunk  so  heartily.  I  am 
very  much  pleased  to  be  here  and  am  deeply  interested  in  this 
mining  association,  as  I  am  in  all  associations  connected  with 
our  province.  The  more  energetically  we  conduct  our  work 
the  better  it  will  be  for  us.  We  have  only  commenced  to  real- 
ize and  to  develop  the  immense  resources  we  have.  The  mining 
society  of  Nova  Scotia  deserves  a  great  deal  of  credit  for  what 
it  has  done.  In  connection  with  the  University  of  Dalhousie, 
of  which  1  am  the  head,  we  have  been  trying  to  do  something, 
and  I  hope  our  success  and  yours  will  go  hand  in  hand. 

Prof.  R  H.  Richards,  head  of  the  Massachusett's  Institute 
of  Technology,  then  delivered  an  address  on  "The  Relation  be- 
tween Technical  Education  and  Industrial  Progress,"  (See 
Papers,  page  27). 
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A(Mr*:sse.s  on   the  sjiiiie  suujcci  were  also  iimde  by  PKoK.   E. 

MacKav,  of  Diilhounie  College  (see  Papers,  pa;^e  45),  and  PKIX- 

♦  •li'AL  SoLOAX,  of   the    Provincial    Normal   School  (see   l*apei-H, 
pa;;e  53). 

Dk.  TllnMI*soN. — I  have  list^Mied  with  a  j;reat  deiil  of  pleas- 
ure and  profit  to  the  learned  address  of  IVofensor  Uichards 
especially  as  it  concerns  the  ^reat  public  welfare.  The  colle^^e 
with  which  I  have  the  v(ood  fortune  to  be  associated  (St.  Francis 
Xavier),  has  |X3.s.sibly  more  iutimatt*  connection  with  the  ^reat 
institution  from  which  l*rofe.s.sor  Richards  conies,  than  any  other 
coIUmto  in  the.se  parts.  Many  of  our  professors  have  ^ra<luated 
from  the  Massiichusetts  Institute  of  Technolojjy,  and  their  work 
in  our  institution  has  .served  to  enhance  very  much  the  res|K»ct 
which  we  have  for  that  institution.  The  t^raduates  from  the 
institute  go  at  their  work  as  men  entering  upon  their  business, 
rather  than  in  the  manner  which  very  often  prevails  in  cduca- 
tional  institutions  where  young  men  go  to  learn  what  others  have 
to  teach. 

PhK-siden'T  Haxnah. — There  is  a  verv  estimable  tribe  on 
the  west  coast  of  Africa,  a  tribe  with  which  the  English 
hav»'  hatl  so-ious  ditliculty  in  the  jwist — that  is,  the  Ashantis. 
That  tribe  has  a  .saying,  a  very  olil  one,  that  was  handed  down 
from  their  ancestors:  "Softly,  sjfily,  catch  a  monkey."  Never 
be  in  a  hurry  about  things.  Now,  |)ossibly,  that  has  b<»en  the 
jx)licy  of  Nova  Scotia  in  the  past,  but  I  hope  it  will  not  be  in 
the  future.  We  have  heard  something  about  the  contentment  of 
Nova  Scotia,  an«l  perhaps  with  a  certain  amount  of  reason. 
The  Japanese  have  made  education  a  marvellous  feature  in  their 
national  life.  In  the  interior  of  Japan  I  was  corrected  upon 
two  matters  by  two  Japanese  who  had  never  been  outside  of 
their  country — one  was  jis  to  the  jx)pulation  of  Ireland,  and  the 
other  was  with  respect  to  0.\ford  university. 

Hon.  G.  H.  Mikray. — I  desire  to  express  my  thanks  to  you 
and  your  society  for  the  pleasure  of  being  here  to-night.     I  can 
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only  riMteriitc  with  otheni  ex]trvhH\oun  of  the  enjoyincnl  I  have 
had  in  liMtcninj;  to  the  ttddrww  of  my  frieiul  Vroftsumr  KichanJH, 
who  haM    hiMM  correctly  rlrHcri*x?rl    an  a  notable  enjpneer  who 
\n  ansooiatcd  with  one  of  the  greatest  tochnical  instituteH  on  thiK 
continent.    I  am  ^hirl  to  olworve  thut  the  Mining  Sf>ciety  of  Nova 
Scotia  haH  taken  an  interest  in  the  important  Kuhject  of  techni- 
cal education,  tn-cause  I   assume  that   it  was   for  the  pnrfKme  of 
stimultttinj;  that  subject  that  y(3ur  society  harl  invited  IVofessor 
Kichanls  to  deliver  the  excellent  addresses  he  has  j^jven  us  to- 
ni^'ht.      I  felt  that  at  Hrst  I  should  Ixi  here  rather  in  the  capac- 
ity of  a  listener.      I  never  like  to  talk  frankly  unless  I  see  where 
my    frank  talk    is  ^oinj;    to  land    me.      I    think  iriy   friend,  the 
Hon     Mr.    Pipes,   who  is  more   reticent  than   I   am,   thouj^ht  it 
would   have  been  better  that  I  should  have  remained  a  silent 
listener,  lut  I  recognize  the  great  importance  of  technical  edu- 
cation to  this  province.      I  atn  not  going  to  discuss  it,  because  I 
think  wc  can  admit  rigl^t  now,  that  if  technical  education  is  of 
such  importance  to  the  people  of  Nova  Scotia,  the  government 
should  give  some  earnest  consideration   to  the  question.      Now 
to  be  frank,  the  government  of  Nova  Scotia  has  been  consider- 
ing the  (juestion.     I  think  that  Professor  MacKay  made  a  very 
1      fair  statement  to-night  when  he  undertook  in  a  general  way  to 
tell  you  what  the  Nova  Scotia  government  has  done  for  technical 
education  in  this  province  ;  what  we  have  done  with  respect  to 
mininir  education.     True  it  has  been  limited,  but  it  has  been  a 
wise  expenditure  of  money.      We  have   done    something   with 
respect  to  the  agricultural  college  in  the  province   which  com- 
pletely meets  the  requirements  of  that  great  class  of  our  popu- 
lation.     We    have  introduced   domestic    science    and    manual- 
training  into  the  public  schools  of  Nova  Scotia,  and  we  have  not 
been  totally  remiss  in  discharging  our  duty  in  respect  to  techni- 
cal education.     But  now  the  question  arises,  have  we  gone  far 
enough,  and  if  we  have  not,  what   can    we  wisely  do   in  going 
further  ? 


ANNLAL    l>lNNt.U.  *  ^  ^^ 


Now.  I  have  felt  -and  I  do  not  mind  confessing'  Diin  to  you 
—that  the   Hi-st  redHon   why   the  K«vernnient  of  Nova    Scotia 
has  not  dealt   with   the  c|Ueation  of  ti'chnical   education  two  or 
throe  years  a^jo.  more  fully  an<i  completely  than  we  are  dealing 
with  it  at  this  nioujent.  was  for  a  tinancial  reason.     We  have 
got  to  be  careful  with  our  provincial  funds.    We  were  surround- 
ed  with  great  problems.      We  expended   last  year  nearly  $:{00,- 
000  on  education  and  yet  ac  have  not  gone  as  far  in  the  direc- 
tion of  general  education  as  we  should   have  gone.      It  is  quite 
true  that  we   might   have  gone   further  in  the  dii-ection  of  the 
general  education  of  the  province.    I  felt  that  a  very  fair  reason 
could  b«'  given  why  tins  (piestion   shouM   be  taken   up   by   the 
federal  government.      Every  argument  t^).night  has  been  in  the 
direction  that  technical   education  would  develop  the  trad-)  and 
commerce  of  this  country.      I    have  fell,  and    I  have  gone  to  the 
federal  government  with  the  case,  that  while  under  tiic  Briti.sh 
North  America  act.  education  generally,  and  the  whole  burden 
of  education,  has  been  placed  on  the  provincial  government,  yet 
in  respect  to  technical  education,  that  education  which  is  neces- 
sary  for  the  development  of  trade  and  commerce,  that  the  fed- 
eral government  should  to  some  extent  come  to  our  ass-stance. 
We  nmd»'  tmt  such  a  ea.se.  that  I  felt  at  one  time  they  would  l)e 
willing  to  fall  in  with  the  idea  at  Ottawa.      I  felt  it  would  have 
Ijeen  a  wise  i>olicy  for  them  to  adopt;   I  felt  it  would  have  Wn 
an  expentliture  of  money  on  the  part  of  the  federal  government 
which  would  probably  have  bt^en  better  than  some  they  have 
uiKlertaken.     That  is  not  my  view  alone,  but  the  view  of  every 
gentleman  who  shouldere<l  that  resi>onsibility  in  connection  with 
provincial   affairs. 

I  have  anticipated  a  general  discussion  between  the  Province 
and  the  Dominion,  and  I  propose  to  make  technical  education, 
so  far  as  this  province  is  concerned,  a  very  important  factor  in 
that  discussion.  When  we  felt  that  the  government  was  con- 
fronted  with  this  question  of   technical    education.  I  did    not 
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coii){>l'iin  of  it.  1  was  ^lur<I  U)  hoc  two  of  the  educHtiofml  iiinti- 
tutioMH  in  (liis  i)rf)vince  tiiko  tip  tlic  (|UtfHtion  of  technical  educa- 
tion, and  ihvy  look  it  up  vij^'orouwly  and  on  popular  lines,  and 
dealt  with  it  in  a  nie«Hure  which  I  IVlt  Kure  would  satiMfy  a  want 
in  that  reHjM-ct.  I  refer  to  the  effbrtH  made  by  Dalhouhie  and 
Kin^H  collej^cH.  1  Maid  at  the  time,  it  perhaps  would  have  been 
better  if  these  educational  institutions  would  take  up.  wj  far 
as  en^ineerinj^  is  concerned,  minint^  enj^ineerinj^,  mechnnical 
cnj^incerinf^.and  electrical  enj^ineerin^^.and  deal  with  th<m.  I  was 
confronted  willi  tliree  ideas:  First,  with  the;  Hnancial  aspect  of 
thecjuestion;  second,  with  the  idea  that  it  might  be  education  com- 
ing within  the  purview  of  the  federal  government;  and  third,  that 
it  wjis  being  dealt  with  by  two  of  the  great  educational  institu- 
tions in  the  province.  If  to-night  I  felt  that  these  educational 
institutions  would  come  to  the  government  of  Nova  Scotia  and 
say  wo  are  willing  to  place  this  burden  upon  the  province,  if, 
secondly,  I  could  not  convince  the  federal  government  that  it 
was  its  duty  to  take  up  this  question,  and  if,  in  the  third  place, 
we  had  the  financial  resources,  I  would  take  it  up  jn  lines  which 
I  believe  would  be  very  satisfactory. 

Now  my  friend.  Professor  MacKay,  in  discussing  this  cjues- 
tion,  said  he  thought  that  it  should  be  dealt  with  by  a  commis- 
sion. I  think  the  government  of  Nova  Scotia  has  sufficiently 
considered  this  matter,  and  that  it  does  not  require  a  comraiasion. 
Professor  MacKay,  himself,  has  made  a  statement  here  which 
will  indicate  the  policy  of  the  provincial  government,  and 
that  is  this  (smaller,  of  course,  I  will  admit),  that  the  lines  of 
the  Boston  institution  will  furnish  a  suitable  model  for  Nova 
Scotia.  We  will  erect  a  building  on  the  lines  of  the  agricul- 
tural college  at  Truro,  following  out  the  system  of  the  Boston 
school  of  technology.  That  is  the  idea  we  have,  provided  we 
have  the  assistence,  if  our  tinances  will  permit  of  it,  and  if  we 
cannot  get  the  federal  government  to  take  it  up. 

I  am  very  glad  I  am  here  to-night.  I  think  your  mining 
society  is  entitled  to  a  great  deal  of  credit,  if  for  no  other  reason 
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than  that  you  have  hrou«j:ht  Professor  Richards  liere.  and  that 
you  have  been  the  means  of  j^ivin^  tliis  audience  the  pleasure 
of  listening  to  the  presentment  of  the  (juestion  at  the  liands  of 
such  men  as  Professor  MacKay,  Principal  Soloan,  and  others.  I 
have  thoroughly  enjoyed  myself  this  evening  as  a  jjuest  of  the 
mining;  society  of  Nova  Scotia. 

Hon.  \V.  T.  Pipes  (Commissioner  of  Public  Works  and 
Mines). —  Our  able,  patriotic  and  pro^^ressive  leader  of  the  gov- 
ernment mentioned  my  name  in  a  manner  which  would  lead 
you  to  suppose  I  was  a  conservative  and  obstructionist  in  the 
government  of  Nova  Scotia.  I  wish  to  correct  such  an  impress- 
ion. It  is  well  known  to  every  person  that  I  am  the  greatest 
radical  in  the  government  at  the  present  time,  and  that  I  am 
now  one  of  the  few  democrats  "right  up  to  the  hilt"  that  are 
left  in  Nova  Scotia.  It  would  be  very  foolish  for  me  to  make 
a  speech  here  this  evening  when  I  see  on  every  side  learned 
men,  experts  from  the  great  institutions  of  learning — presidents 
and  professors  of  colleges,  doctors,  principals,  superinten- 
dants,  and  supervisors  on  every  hand.  I  feel  that  when  I 
Jim  in  company  like  this  I  ought  to  lend  every  man  my  ear 
and  few  my  tongue.  But  I  thank  you,  Mr.  President  and 
gentlemen  of  the  mining  society,  for  your  kind  invitation,  and 
for  bringing  these  men  here.  I  have  listened  to  their  speeches 
witli  a  great  deal  of  pleasure  and  profit.  In  my  opinion  I 
have  never  heard  better  speeches  delivered  at  any  bancjuet 
that  I  have  had  the  pleasure  of  attending  for  some  time,  than 
those  I  have  heard  to-ni^ht,  because  they  have  been  elo<|uent 
and   instructive.       I   agree   with  all   that  has  been  said. 

I  want  to  make  this  statement  in  reference  to  the  govern- 
ment of  which  I  am  a  member,  that  we  are  not  afraid  of  debt 
so  long  as  the  money  which  we  obtain  for  that  indebtedness  is 
expended  in  developing  the  resources  of  our  country.  And  we 
believe  that  the  development  of  the  brain  power  of  the  young 
men  and  women  of  this  country  is  one  of  the  best  resources  that 
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we  Clin  tJfveloj)  We  have  to  nay  to  you  that  the  credit  of  the 
province  in  \try  j^Oixl,  ami  mo  lonj^  an  the  crerJit  Ih  jjcxmI  and  we 
can  ^et  the  money,  we  do  not  intend  to  let  our  friendn  have  an 
o{)|H>rtunity  of  tryinjj  a  conwrvative  p<jlicy.  It  in  not  necehnary 
fur  tiw  to  htiy  anything  more  here  toni^^lit.  We  know  that  the 
mineralM  of  this  province  are  va^t  and  we  know  that  they  need 
development.  When  I  ftrst  came  into  thia  government  Home 
yearH  aj^o,  the  amount  of  revenue  we  obtained  from  a  ten  cent 
royalty  on  coal  wan  leH8  than  8100,000  ;  now  it  is  over  half  a 
iiiillioii.  I  tiiink  that  in  a  fair  criterion  in  that  reH[>ect.  We 
anr  ^lad  to  have  the  men  we  Mee  around  this  b<jard  considerin;^ 
the  (jiiestiuii  of  technical  education  and  the  development  of  the 
mines  and  minerals  oF  Nova  Scotia,  and  whenever  you  deviw* 
and  think  out  anything;  that  will  be  for  the  advantaj^e  of  the 
mineH  and  mining  interests  of  Nova  Scotia  we  will  be  very  gWJ 
to  adopt  it.  With  respect  to  a  better  survey  of  the  minerals 
geohjt^icaliy,  we  feel  that  the  work  done  by  the  Dominion  j^ov- 
ernmeiit  ujust  be  more  particularly  extended  to  Nova  Scotia, 
and  it  is  the  intention  of  the  government  to  take  hold  of  that 
matter.  We  are  willing  to  di.scuss  it  with  the  Dominion  gov- 
ernment and  with  the  members  of  your  society  at  an  early 
day,  and  it*  we  cannot  make  proper  arrangements  in  that  res- 
pect with  the  Dominion  government,  we  will  consider  the 
matter  so  far  as  it  is  necessary,  a-id  I  as  a  member  of  this  gov- 
ernment will  be  most  glad  to  accede  to  your  wishes. 

Meeting  of  23rd  March. 

The  society  resumed  its  meeting  on  23rd  March,  1906,  at 
10  30  a.  ni  ,  with  the  president,  Mr.   Hayward,  in  the  chair. 

W.  C.  MiLNER  read  a  paper  on  "  Reciprocity  in  Natural 
Troducts,"  which  wtis  followed  by  a  discussion   on  the  subject. 

George  W.  Stcart  read  a  paper  on  "Shaft  Sinking  in 
Quicksands  and  Boulder's."  (Reproduced  elsewhere.)  A  dis- 
cussion on  the  subject  followed. 
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Pkok.  J.  K.  \V( KIDMAN  rcjicl  a  p/iper  i'ntitlod.  "Clowe  Incor- 
ponition  hihI  the  Knt^ineerinj;  ProfesHion  :  nn  en;,nne«Tini,' trust Z* 
which  was  followed  by  a  discuHsion.  The  matter  was  left  to 
the  council  to  deal  with. 

W.  C.  MiLNEK^'ave  the  following'  notice  of  motion  :— "  Notice 
is  lu-rcby  j^iven  that  I  will  move  at  the  next  meeting  of  the 
society  that  it  is  con^petent  for  this  society  to  discuss  the  tjues- 
tion  of  markets  for  the  sale  of  all  the  products  «.f  our  mines  and 
»|uarrirs." 

A  paper  by  FiiAXCls  William  Okay  on  '  Ankylostomiasis: 
Miners'  Anemia."  was  then  read  by  Dr.  Poole.  (Keproiuced 
elsewhere.) 

The  meetinj;  adjourned. 
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CONSTITUTION  AND   BY-LAWS 
OF  THE  MINING  SOCIETY  OF  NOVA  SCOTIA. 


ACT  OF  INCORPORATION 

(Extract  from  chapter  281.  8  Edwd.  vii.) 

1.  The  object  of  the  sociity  shall  be  to  mutually  benefit  an^I 
protect  its  ineinlHjrs  by  facilitdtiii«,'  the  interchange  uf  knowledj^e 
and  ideas,  and  by  taking  concerted  action  upon  all  matters 
atfecting  or  relating  to  the  mining  industries  of  the  province,  and 
generally  to  promote  the  said  industries  by  all  lawfal  and 
honourable  means. 

2.  The  society  may  acquire  and  hold  such  lands  and  pro- 
perty as  are  necessary  to  carry  out  the  objects  and  purposes  for 
which  incorporoiion  is  sought;  provide*]  the  annual  value  uf 
the  real  estate  held  at  any  time  for  the  actual  use  of  the  society 
shall  not  exceed  five  thousand  dollars. 

8.  The  society  may  make  such  by-laws,  not  contrary  to  law 
as  it  deems  expedient  for  the  administration  and  government 
of  the  society. 

4.  The  atfairs  and  business  of  the  society  shall  be  managed 
by  such  officers  an<i  committees,  aud  under  such  restrictions 
touching  the  duties  nnd  demands  of  such  officers  and  committees 
as  may  be  prescribed  by  by-law. 

5.  The  head  office  of  the  society  shall  be  in  the  city  of  Halifax 
aforesaid,  or  in  such  other  place  as  may  from  time  to  time  l»e 
determined  by  a  vote  of  two-thirds  of  the  members  of  the 
Bociety. 
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BY«LAVS. 
(Adopted  32nd  March,  t(jo6.) 

t 
MEMHERHHIP. 

(h)  The  iiMMnbership  of  the  society  shall  comprise,  (1)  nem- 
bers,  (2)  boDorary  members,  (8;  studeut  lueiobers. 

(b)  Memherfi  flhall  be  persons  actively  interested  in  the 
ownersliip,  operation,  or  stu'ly  of  the  useful  minerals  of  the 
province,  or  the  manufacture  or  distribution  of  machinery  or 
or  ether  material  used  in  winning  these  minerals. 

(c)  Honorary  members  shall  be  persons  eminent  in  pro- 
fessions associated  with  mining,  or  in  the  history  of  the  mineral 
development  of  the  province.  They  shall  be  entitled  to  all  the 
privileges  of  membership  except  voting  and  holding  office. 

(d)  StvAlent  memhera  shall  be  students  in  technical  8chrx)l8 
in  the  province  at  which  the  mining  profession  is  taught,  or 
Nova  Scotian  students  attendant  upon  technical  mining  schools 
outside  the  province.  They  shall  be  entitled  to  all  the  privileges 
of  membership  except  voting  and  holding  office.  No  member 
shall  be  eligible  to  membership  in  this  class  after  he  ceases  to 
be  a  student  as  above  described. 

II. 

ELECTION   OF   MEMBERS. 

(a)  Any  candidate  for  membership  as  member  or  student 
member  must  be  proposed  in  writing  by  at  least  two  members, 
such  proposal  to  be  submitted  to  the  council ;  must  be  approved 
by  a  vote  of  two-thirds  of  the  members  of  the  council  present  at 
any  meeting  of  that  body  ;  and  must  be  subsequently  elected  by 
by  not  less  than  three -fourths  of  the  votes  cast  at  any  regular  or 
annual  meetingr.  Votes  must  be  cast  by  means  of  ballots  :  and 
the  scratching  out  of  a  name  upon  the  ballot  by  the  voter  shall 
be  equivalent  to  a  negative  vote  for  that  cannidate. 

(b)  Honorary  members  must  be  proposed  in  writing  by  at 
least  ten  members,  and  shall  be  elected   as  above,  except  that 
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nine-tenths  of  the  votea  cast  by  members  shall  be  nfcrssary  to 
election. 

(c)  Stu.lent  nitMnhors  may  bo  eleclcl  njem»>erH  at  any  time 
by  a  majority  vote  of  tlie  council  at  any  meeting  of  that  body. 

(li)  Every  person  electeii  member  shall  be  electee!  meml>er 
Hhall  be  ^'iven  the  privileges  of  memU'rhhip  upon  payment  ..f 
hiH  Hrst  dues. 

Every  person  elected  honorary  or  student  member  shall  l>e 
given  ihe  privileges  of  meinlMjrahip  upon  election. 

(e)  If  any  person  elected  a  member  does  not,  within  sixty 
days  after  notice  of  his  election,  accept  the  wime  and  pay  his 
first  fees,  his  election  may  be  cancelb.l  at  the  discretion  of  the 
council. 

(f)  A  copy  of  section  (d)  of  this  by-law  shall  be  printed 
upon  the  noditication  of  election. 

III. 

DISCI  rLINE. 

(a)  Any  member  guilty  of  conduct  prejudicial  to  the  dignity 
or  interests  of  the  society  may  be  expelled  from  such  member- 
ship, and  shall  thereupon  forfeit  all  proprieUry  rights  in  the 
assets  of  the  society. 

(b)  Upon  receipt  of  a  complaint  in  writing  signed  by  at 
least  five  members  of  the  society,  alleging  cause  why  a  n»ember 
should  be  expelled,  the  council  shall  advise  such  member  in 
writing  of  the  charge  so  preferred,  and  he  shall  have  a  perioil 
of  thirty  days  within  which  to  make  answer.  Should  the 
council  after  inquiry  not  consider  the  answer  so  given  satisfactory 
the  matter  shall  be  referred  to  the  next  general  meeting  of  the 
society.  Sixty  per  cent,  of  the  voles  cast  at  3«iid  meeting  of  the 
sociefy  shall  be  necessary  to  expel  such  member. 

IV. 

DUES, 
(a)    The  dues  of  members  shall  be  ten  dollars  per  annum, 
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payable  in  udvancu  at  the  nrinual  mcetinj^  of  the  society.  Any 
one  electe<l  nioiiiber  Jifter  .luly  Ist  shall  be  liable  for  lialf  the 
the  (lucH  for  the  current  year. 

(I»)  There  shall  V)e  no  dues  for  honorary  or  student  mem- 
bers. 

V. 

OFFICERS. 

(a)  The  excutive  officers  of  the  sfjciety  shall  be  a  president, 
two  vice-presidents,  a  secretary  and  a  treasurer  ;  and  in  addition 
six  members  at  largo,  who  shall,  with  the  foregoing  officers, 
constitute  the  council  of  the  society.  The  senior  officer  present 
at  any  regular  or  special  meeting  of  the  society  shall  act  as 
chairman. 

(b)  Past  presidents  shall  be  ex  eficio  members  of  the  couucil 
for  two  years  after  retirement  from  the  office  of  president. 

(c)  Members  are  eligible  to  office  who,  at  the  time  of  the 
annual  meeting,  are  in  good  standing  and  not  in  arrears  for 
dues. 

(d)  Five  members  of  the  council  shall  constitute  a  quorum. 

(e)  The  duties  of  the  officers  shall  be  those  usually  pertain- 
ing to  their  respective  offices,  together  with  such  other  duties  as 
may  from  time  to  time  be  prescribed  in  by-laws. 

(f)  Vacancies  in  any  office  occurring  through  any  cause, 
may  be  filled  by  vote  of  the  council  until  the  next  annual  meeting. 
No  such  an  appointment,  however,  shall  disqualify  the  member 
for  election  at  the  annual  meeting. 

VI. 

MEETINGS. 

(a)  The  annual  meeting  of  the  society  for  the  election  of 
officers  and  the  transaction  of  other  business,  shall  be  held  in 
city  of  Halifax,  N.  S.,  on  some  day  or  days  between  January 
first  and  April  first,  the  date  to' be  at  the  discretion  of  the  Council. 
A  preliminary    notice   of   the    date   of    this   meeting   shall    be 
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mailed    by    the  secretary    to  each    member,   of  whatever   class, 
not  less   than  six  weeks  previous  to  the  proposed   date. 

(b)  Other  reorular  meetiriors  may  be  heM  at  any  time  and 
place  upon  urder  of  the  council,  notice  of  such  tneeting  hav- 
ing been  mailed  by  the  secretary  to  all  members,  of  whatever 
class,  not  less  than  fourteen  days  previous  ;  and  a  special  meet- 
ing for  business  or  other  purposes  shall  be  ordere<l  l)y  the  couucil 
upon  the  written  recjuest  of  ten  member,  not  in  the  council. 

(c)  At  any  special  meeting,  the  subjects  for  which  the  meet- 
ing is  called  must  be  printed  in  the  notice  concerning  the 
meeting.  Action  at  such  meeting  affecting  the  policy  of  the 
society,  shall  be  restricted  to  the  subjects  mentioned  in  the 
notice. 

VII 

ELECTION   OF   OFFICERS. 

The  council  shall  prepare  a  list  of  nominations  for  the 
offices  of  president,  two  vice-presidents,  secretary,  treasurer  and 
six  members  of  the  council,  and  shall  cause  the  list  to  be  posted 
SIX  weeks  before  date  of  tht  annual  meeting  to  each  mem- 
ber. A  member  may  add  other  names  upon  such  list,  and 
return  the  same  to  the  secretary  within  thirty  days  of  the 
annual  meeting.  The  secretary  shall  then  prepare  a  revised  list, 
including  every  nomination  for  the  several  offices,  and  shall 
mail  to  each  member  a  copy  of  the  same  twenty  days  previous 
to  annual  meetiner  with  a  blank  ballot.  Members  shall  till  out 
the  ballot  with  names  selected  from  tho  revised  list,  and  lodge  the 
same,  folded  and  sealed,  with  the  secretary  on  or  before  the  date 
of  the  annual  meeting.  A  printed  copy  of  this  provision  of  the 
by-laws  shall  accompany  each  list  of  nominations  prepared  and 
sent  out  by  the  council. 

VIII. 

AUDITORS. 

At  each  annual   meeting  two  auditors  shall   be    elected   by 
majority  vote,  who  shall    inspect  and  audit  the    financial   state- 
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iiicmtof  thti  inusunT  Ufore  pn;»enlation  at  ihe  next  arinunl 
iiicetin^'.  Au<lilor«*  >\iii\\  J»e  chuHiMi  from  tiieiiil»erH  not  in  arreiim 
for  diiuH,  who  lioM  no  other  ofHci  in  the  HtKjiety. 

IX. 

ri!EQUE8. 

The  president,  or  in  cane  of  absence  or  disuhility,  the  nctin;: 
[)n'si(ient,  Rh»ill  countersign  all  chefjue.s  issued  hy  the  treaaurer 
in  payjnentof  hills  contracted  hy  ihe  soci'-ty. 

X. 

ANNUAL  MEETING. 

(a)  At  the  annual  meeting  of  the  society  the  folhiwin^ 
shall  be  tUe  order  of  business: 

Minutes  of  preceding  annual  meeting. 

Minutes  of  preceding  meeting. 

President's  address. 

Report  of  secretary. 

Report  of  treasurer. 

Report  of  librarian. 

Report  of  council. 

Unfinished  bursines>?. 

Reports  of  standing  committees. 

Reports  of  special  committees 

Reading  of  papers. 

Miscellaneous  business. 

Election  of  members. 

Election  of  officers. 

(b)  The  order  of  business  at  any  meeting  may  be  changed 
by  vote  of  a  majority  of  members  present. 

XL 

PUBLICATIONS   AND    LIBRARY. 

(a)     The  council  shall  have  the   power  to  publish  yearly   all 
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papere  presented  at  tlie  uieetingH  of  thu  society,  together  with 
the  (JiscuBsiunN  on  the  same  ;  or  such  papers  and  discussions  as 
the  council  shall  judge  worth  of  publicatiuu. 

(b)  Neither  the  council  nor  the  society  shall  officially 
approve  or  disapprove  any  statementn  or  opinions  expressed  in 
such  papers  or  discussions  ;  nor  does  the  society  assume  respon- 
sibility for  such  statements  or  opinions. 

(c)  The  council  shall  have  power  to  appoint  each  year  a 
librarian,  who  shall  care  for  the  society's  library.  He  may 
also  act  as  editor  of  the  publications  the  society,  ihe  council 
shall  have  power  to  vote  remuneration  for  his  services. 

XII. 

AMENDMENTS 

(a)  By-laws  one  to  si.x  inclusive,  and  twelve,  may  be 
amended  at  any  annual  meeting  by  a  two-thirds  vote  of  all  the 
members  present : — 

Provided  that  tho  notice  of  such  proposed  amendment  shall 
have  been  given  in  writing  at  a  meeting  held  not  less  than  one 
njonth  previous  to  said  annual  meeting  ;  and  provided  that  the 
amendment  so  proposed,  together  with  the  original  by-law,  shall 
have  been  printed  and  mailed  to  all  members  not  less  than 
twenty  days  previous  to  the  annual  meeting. 

(b)  By-law  seven  to  eleven  inclusive  may  be  amended  by 
vote  of  two-thirds  of  all  members  prebent  at  any  meeting  of  the 
society  : — 

Provided  that  notice  of  the  proposal  of  such  amendment 
shall  have  been  given  in  writing  at  a  meeting  held  not  less  than 
one  month  previous  to  the  one  in  which  a  vote  is  taken  on  the 
amendment;  and  prov'ulcd  that  the  secretary  shall  have  mailed 
to  all  members  a  copy  of  the  proposed  alteration,  together  with 
the  original  by-law,  at  least  twenty  days  before  the  vote. 

(c)  Except  by-law  ix  ,  these  by-laws  shall  not  be  subject  to 
temporary  alteration  or  suspension. 
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